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1. Introduction
t

Under the authority of the Comprehensive Envinmmental Response,
Compensation and Liability Act of 1980 (CERCLA) and the Superfund
Amendments and Re-authorization Act of 1986 (SARA), the Florida

f Bnvkonmental Regulation, Division of Waste Management,
Superfund Subsection conducted a Preliminary Assessment
City site (aka: Sun Bank Property) la Fort Lauderdale,

, Florida. The purpose of this investigation was to assess
to human health and the environment, and to determine the

onal investigation under CERCLA/SARA or other action,
of the investigation included review of available file
a comprehensive target survey and interviews with FDER

with the site.

Broward
the threat
need for
The scope
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2. Site Description, Operational History, and Waste Characteristics
• .: -f.

1.1 ttfe Location
, .'.*•

The Otte City poor and Sash (GCDS) site, aka: Sun Bank Property, is
located at 300 West Broward Boulevard, Fort Lauderdale, Broward
County, Florida. This site is located in a predominantly commercial/light
industrial and low to medium density residential area of Fort Lauderdale
[1-4,6,12] (Figures 1-4). This approximate latitudinal and longitudinal
coordinates of this site are 26* 07' 17" N and 80° 07' 47" W, respectively
[3,4,6,12] (Figure 1). To get to this site take Interstate 95 South to Fort
Li|ip|Hale. At the West Broward Boulevard exit (SR S42), head east. Go
approximately 1.25 miles on West Broward Blvd. and take a right onto
S.W. 4th Avenue. The GCDS site is located hi the southeast corner of this
intersection [3,4,6,12] (Figures 1,2,3).

Broward County is located hi a semi-tropical marine climate, characterized
by warm humid summers and mild dry winters. The mean annual
temperature is 73° F. The temperature extremes range from 29° F to 96°
F. The average annual rainfall in Broward County ranges from 52 inches
(") )n western Broward County to as high as 60" along the coast. Most of
the rain (75%) falls between June and October [6,15,16]. The local net
annual rainfall and 2-yr,/24-hr rainfall are approximately 8" and 5.75",
respectively [13,14].

2.2 ate Description

The former GCDS site occupied a four city Mock area erf downtown
Fort Lauderdale. The large warehouse building, which occupied the OCDS
lumber processing building, occupied approximately 90% of the site and

demolished in 12/88 for construction of a parking lot. A smaU portion
the site (northern part) is paved and used as a parking lot by Sun Bank,

storm sewer drains (French drain system) are located in the central
southern portions of the site. Storm water runoff not collected by the

French drains is collected by storm drams located on W. Broward Blvd.
and S.W, 4th Ave and directed to the New River, located approximately
800 feet south of the GCDS site [3,4,6,12,21] (Figures 1,7).
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mg/kg), pentachtorophenol [PCP] (2,000-14,000 mg/kg) styrene (2,250-
21,2»*g/kg), total xylene (1,600-2,250 mg/kg) and 2-methyl naphthalene
(2,0t»4,000 BtqAcg). Tank 4, although containing mostly water (64.3%),
was found to contain naphthalene (3,000 mg/kg), total xylene (11,620
mg/kf) and 2-mcthyl naphthalene (400 mg/kg) (2,3,4,61 (Figures 3-7).

had been removed, an inspection of their integrity and
med. Tanks 1 and 3 did not show any visual evidence

After me
condition was
of corrosion ori leakage. Tank 2 had six small holes on the side while Tank
4 had a 3" x 6" hole in its side. It is believed that these tanks were installed
prior to 1972 as part of the lumber operations. Prior to the modern use of
CCA (copper, chromium and arsenic salts), a pentachlorophenol/diesel fuel
mixture was commonly used in the wood preserving industry [2,3,4,6,11]
(Figure 6).

A Preliminary Contamination Assessment of the site was conducted by
Enviropact, Inc. on 3/21/89. One soil boring (SB-1) and one monitoring
well (MWllj) were installed at that time. Soil samples were collected from
the monitoring well borehole located in the center of the UST area. These
samples weije collected from the 0-2 feet interval and at the soil/water table
interface (6*8 feet below land surface [bis]). Mineral spirits (46.7 mg/kg)
and (76.4 tag/kg) were found in the 0-2' and sou/water table interface

tively. Xylene (0.39 mg/kg) was detected in the soil/water
The monitor well (MW#1) was installed in the same borehole

IS feet bis. A sample from the well was collected 3/27/89
for mineral spirits, EPA method 601, 602, 608 and 625

Hevated levels of benzene (2.1 ugA), bis (2-ethylhexyl)
phthalate (24.6 ugA), ethyl benzene (13.3 ugA), mineral spirits (1,670
ugA), PCP (6,120 ugA), toluene (23.3 ug/1), xylene (195 ugA), 2-
chloronarjhthalene (2.6 ug/1) and 2,4-dimethytphenol (3-6 ugA) were
detected in surficial aquifer system ground water. Benzene was found
above st4*e Primary Drinking Water Standards (PDWS). Bis (2-ethylhexyl)

etfcyl benzene, PCP and xylene were elevated above the Florida
Ground Water Guidance Concentrations (FGWGCi) [3,22,23] (Figure 5).

table samp
Sfpro
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On 5/11/89, Enviropact conducted a soil gas survey in the vicinity of the
UST wwavation. A total of fourteen locations (two soil samples per
locatfe*-24 samples) were surveyed with an organic vapor analyzer (OVA)
using the ground probe technique method. The probe was placed at depths
of approximately 2.5 feet and 4.7 feet bis. The results of the soil-gas
survey indicated that soil contamination was restricted primarily to the
jmm^tA area around MW#1. The highest readings were detected at Point
10, (?0 ppm/2.51 bis and > 500 ppm/4,71 bis) PI (Figures 4,5).

In 7/89, Sun Bank completed installation of a Temporary Drum Storage
Are* (TDSA) to temporarily contain and secure the drummed wastes from
the four USTs. On 8/25/89, Sun Bank's contractor Conestoga-Rovers and
Associates (CRA) submitted a workplan to FDER addressing the
processing of the containerized aqueous material and shidge at the site

[4,61 (Figures 4-6).
In 12/89, in the absence of a final Consent Order, Sun Bank and FDER
agreed to implement the final workplan (as modified by FDBR) starting
1/2/90. Sun Bank retained the services of CRA and Chemical Waste
Management, Inc., ENRAC Division (ENRAC) to perform the processing
activities. A final Consent Order between Sun Bank and FDER was signed
on 2/1/90 [4,6,91 (Figures 4-6).
The remedial construction activities occurred from 1/2/90 to 3/16/90.
These activities included: 1) mineral spirits volume reduction through the
separation of the mineral spirits and water, 2) processing drummed water
through an activated carbon adsorption system for testing and ultimate
discharge to the sanitary sewer system, 3) rinsing of the drummed sludges
with water, 4) disposal of K001 sludges off-site, 5) temporary storage of
mineral spirit (F027) wastes at an off-site permitted facility foe ultimate
recycling and 6) removal and disposal of all ofec materials from the site
The TDSA was demolished and removed upon completion of the remedial

activitiesl4,6J (Figures 4-6).
As part of the initial remedial work, CRA tod ENRAC conducted an
inventory and characterization of the drums ill Hie TDSA. The original
number of drums in the TDSA totaled 189 [4,61. Some of this material
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included the bulk disposal of contaminated clothing. A drummed material
inventory estimate indicated mineral spirits (2,600 gallons), water (2,900
gallons), stodge-water mixture (1,950 gallons) and sludge (500 gallons) to
be present in the drums [4,6] (Figures 4-6).
Various samples of mineral spirits, wastewater and sludge were collected
and analyzed from various points in the remedial process prior to sale or
disposal. Five (5) of the mineral spirits samples were analyzed for PCP.
PCP levels varied from less than detection limits (> 100 mg/1) hi a TDSA
drum composite sample to 28,000 mg/1 hi a sample taken from the tanker.
Treated wastewater samples were diluted 1,000 times prior to testing. The
diluted wastewater analysis was compared to the sewage treatment plant
influent (toxicity values) prior to discharge to the sanitary sewer system.
Three samples of sludge were collected. One of the samples was submitted
to disposal contractors for approval. Two samples were submitted to an
analytical laboratory for extraction and testing for lead (per 40 CFR
268.41). A drum composite sample was found to contain lead (33 ug/1)

[4,61 CFigures 4-6).
Between 11/90 and 2/91, CRA conducted a Contamination Assessment of
the site. Six monitoring wells (2" diameter/Polyvinyl chloride [PVC]) were
installed on-site during 11/27-29/90. Five of the wells (MW#s2-6) were
installed between 11.5 to 13.5 feet bis (10 foot screen interval) and one
well (MWfflA) was installed 25 feet bis (5 foot screen length). An HNu
photoionization detector (HNu) indicated 15 ppm total organic vapors hi
MW#2 downhole at the water table. HNu readings remained at background
levels hi the remaining boreholes [6] (Figure 7).
Soil samples were collected for chemical analysis during the drilling of
monitor wells MW#2 and MW#4. These samples were collected from the
1 to 3-foot and 8 to 10 foot depth intervals. The samples were analyzed for
Target Compound List (TCL) volatile organic compounds (VOCs), base-
neutral/acid extractables (BNAs), pesticides, PCBs, benzene-toluene-
ethylbenzene-xylene (BTEX) compounds and polychlorinated dibenzo-p-
dioxins and dibenzofuran isomers. Low levels (below detection limits) of
10 polynuclear aromatic hydrocarbons (PAHs) were detected hi the soil
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samples ranging from 0.01 mg/kg (anthracene) to 0.3 mg/kg
(benzo^fluoranSiene). PCP (0.28 mg/kg) was also detected. The highest
levelsof PAHs and the PCP detection were found in the MW#2 1-3' sott
sample. These concentrations represent estimated values (I values) since
they were detected below the quantitation limit. Low levels of
polychlorinated dibenzo-p-dioxins and dibenzofuran isomers were detected
in the MW#2 and MW#4 soil samples. The levels ranged from 0.002
ug/k§ |U3,6J,8-HxCI>F; 2,3,4,6,7,8-HxCDF and total TCDF) to 852
ug/kg (QCDD). The highest level was detected hi the MW#2 1 to 3'
sample. No pesticides or PCBs were detected in any of toe soil samples [61
(Figure 7; Table 1)

CRA sampled the monitor wells in 11/90 (Round 1) and 2/91 (Round 2).
The samples were analyzed for VOCs, BNAs chlorinated pesticides/PCBs
and dibenzo-p-dioxins and dibenzofuran isomers. The highest levels of
VOCs detected hi on-site ground water included: benzene (3 ug/1),
ethylbenzene (73 ug/1), total xylenes (51 ugA). The highest levels of VOCs
were found in monitor well MW#1A. No site attributable VOCs were
detected in wells MW#s 3-6. Naphthalene (85 ug/i) and (11 ug/1) was the
only BNA compound detected and was found in monitor wells MW#1A
anoVMWft, respectively. Dibenzo-p-dioxin and dibenzofuran isomers were
detected in all the monitor wells. The majority of these contaminants were
found in samples from wells MW#2 and MWIS. the highest levels of
dtatin contaminants included: OCCD (7,530 ngA), OCDF (719 ng/1), total
HpCDD (647 ng/1) and 1,2,3,4,6,7,8-HpCDD (319 ng/1). No pesticides or
PCBs were detected in any of the ground water samples. Benzene exceeded
die state PDWS. Ethylbenzene, xylene, and naphthalene were detected
above PO^GCs 16,11,22,23]] (Figure 7; Table 2).

On 7/24/91, FDER and the Florida State University Toxicology
Department completed a review of the dioxin/dftxmzofuran analytical data
from the GCDS/Sun Bank site. It was determined that the dioxin and ruran
levels detected in on-site soil and ground water were low in comparison
with heallth-based guidance concentrations. FDER recommended quarterly
monitoriig for one year for all parameters of concern (i.e. PCP, dioxins,
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dibenzofurans and mineral spirits). If contaminant concentrations didn't
decreai* below toxicity equivalent concentrations (dioxins/dibenzofurans)
or othw criteria'(other contaminants) at the conclusion of the one year
quarterly monitoring, FDER recommended that additional assessment
and/or remedial work be performed at the site [5].

On 10/4/91, FDER completed the review of the GCDS/Sun Bank
Contamination Assessment Report (CAR). FDER recommended that at
least life new deep monitoring well be placed near MW01A to better
delineate die extent of vertical contamination at the site. They also
reiterated the need for one year quarterly monitoring for the contaminants
of concern. Further investigation concerning the origin of the
dioxin/dibenzofuran isomers was also requested [6]. However, at a latter
date (1/17/92), FDER concluded that there was no evidence to link the
source of the dioxin/dibenzofuran isomers to past activities at this site [7].

On 4/13/92, Sun Bank's contractor (CRA) proposed to install one
additional welt 35 feet deep adjacent to monitor well MW#1A. CRA also
proposed implementation of the quarterly monitoring program using
existing monitor wells MWlslA, 2-6 and the new well (MW#7). These
wells would be sampled for only VOCs for one year [81 (Figure 8).

As of 7/24/92, FDER was awaiting additional comments regarding the
monitoring program and additional contamination assessment work [10].

3. Ground-Water Pathway

3.1 Hydrogtotoglc Setting

This site is located on the Atlantic Coastal Ridge situated in the Southern
(or Distal) Zone geomorphologic province. The geologic framework of
Bfoward County includes, in ascending order, the OWsmar Formation
(Fm), Avon Park Fm, Ocala Limestone, Suwannee Limestone, Hawthorn
Group, Tajniami Fm, Caloosahatchee Fm, Fort Thompson Fm, Anastasia
Fm, Key Largo Limestone, Miami Limestone and undifferentiated
sediments [12,15-20].
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The Eocene age Oldsmar Fm consists of primarily limestone interbedded
with vuggy dolostone. The lower part of the section is usually more
dolomitad than the upper part. Gypsum may occur as thin beds and
wigdn pores in some places of the formation [19]. The Avon Park Fm is
composed primarily of middle Eocene age fossiliferous limestone
interbedded with vuggy dolostone [19]. The upper Eocene age Ocala
Limestone consists of muddy (carbonate) to finely pelletal limestone in
southern Florida. However, the Ocala Limestone may be absent in portions
of southeast Florida [19].

The Suwannee Limestone of Oligocene age consists primarily of variably
vuggy and muddy (carbonate) limestone (grainstone to packstone) in
southern Florida [18,19].

The Miocene age Hawthorn Group consists of the Arcadia and Peace River
Fms in southern Florida. The Peace River Fm is composed of interbedded
quartz sands, clays and carbonates. The carbonates consist of variably
sandy, clayey phosphatic limestones and micro- to very fine crystalline,
variably sandy phosphatic dolostones. However, the sUiciclastic portion of
the formation predominates. The Arcadia Fm. consists of predominantly
limestone and dolostone with varying amounts of quartz sand, clay and
phosphate grains. Dolomite is the most abundant carbonate component of
the Arcadia Fm. The Hawthorn Group is found approximately 330 feet
below land surface (bis) and is approximately 700 feet thick in the site area
[12,15-20].

The Tamiami Fm consists of sediments of upper Pliocene age ranging in
composition from pure quartz sand to nearly pure limestone. The limestone
is generally white to gray in color. The Tamiami Fm consists of the
Piaecrest Sand, Ochopee Limestone and the Buckingham Limestone
Members. These fades of the Tamiami Fm occur over a wide area of
southern Florida [1547,19,20].

The Pleistocene age Caloosahatchee Fm consists of fossiliferous quartz
sand with variable amounts of carbonate matrix interbedded with variably
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sandy, shelly limestones. The sediments show a wide range of induration
(nonindurated to well indurated). This unit also contains fresh water
limestones. However, this unit is not often encountered while drilling in
Browatd County [1547,19,20].

The Pleistocene age Fort Thompson Fm consists of interbedded shell beds
and limestones. The shell beds are generally variably sandy and slightly
indurated to nonindurated. The sandy limestones within die Fort Thompson
Fm were deposited under both fresh water and marine conditions [15-
17,19,20].

The Anastasia Fm consists of interbedded quartz sands and coquinoid
limestones of Pleistocene age. The sand beds are composed of fine to
medium grained, variably fossiliferous, calcareous, quartz sand. The
limestone beds (coquma) are composed of mostly broken/abraded mollusk
shell fragments, scattered whole shells and quartz sand enclosed in a
calcareous matrix. This matrix usually consists of sparry calcite cement.
The Anastasia Fm thins toward the central and southern portions of the
county where it interfingers with the Fort Thompson Fm. The Anastasia
Fm grades into the Miami Limestone south of Boca Baton, Palm Beach
County [15-17,19,20].

The Miami Limestone (Pleistocene age) consists of an oolitic fades and
bryozoan facies. The oolitic fades underlies the Atlantic Coastal Ridge
southward from southern most Palm Beach County to southern Dade
County. The oolitic facies consists of variably sandy limestone composed
primarily of oolites with scattered concentrations of fossils. The bryozoan
facies underlies and extends west of the western boundary of the oolitic
facies. The bryozoan facies consists of calcareous bryozoan colonies
imbedded in a matrix of ooids, pellets and skeletal sand. It is commonly
found as a variably sandy, recrystallized, fossilifetous limestone. The Key
Largo Limestone of Pleistocene age consists of a highly crystalline, reefal
limestone composed of coral heads in a calcarenite matrix [15-17,19,201.

The undi&erentiated sediments (Pamlico Sand) are a late Pleistocene age
terrace deposit of marine origin. These sediment! are composed of a pale
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orange to brown, very fine to coarse, mostly medium grained quartz sand
with varying amounts of iron oxide. This deposit attains a maximum
thickness of 18 foot on the coastal ridge and is generally 2 to 5 feet thick
west of the ridge. Lithotogic logs of the on-site monitoring wells indicated
the uppermost 7. j to 9 feet consisted of medium to fine grained, dark
brown-light gray sand. Underlying this uppermost unit to the depth of
investigation (25 feet bis) was a tan colored, fine grained sand with some
lime mud [6,15-17,19,20].

The surficial aquifer system; also known as the Biscayne aquifer, of
Broward County is composed of limestone, sandstone, shell, limemud, silt,
clay and an admixture of these materials. These sediments were deposited
during the Pliocene to Pleistocene ages. These units include, in ascending
order, the Tamiami Fm, Caloosahatchee Fm, Fort Thompson Fm, Key
Largo Limestone, Anastasia Fm, Miami Limestone and the Pamlico Sand.
The Biscayne aquifer has beea designated by the federal government as a
sole-source aquifer [15-17,19,20].

The surficial aquifer system is thickest along the coast where it attains a
maximum thickness of up to 400 feet. The aquifer gradually thins inland to
the west and iouthwest where it is approximately 70 feet thick hi central
Broward Coujity and pinches out near the western county line. The
surficial aquifer system is composed of distinct lithotogic units exhibiting
numerous facjes changes dosed by changes hi sea level. The surficial
aquifer system is recharged primarily by rainfall and from area canals. The
water table is found approximately 2.5 to 4 feet below land surface (bis) hi
the site area.; The hydraulic conductivity of the surficial aquifer system
varies from 0.1 to greater d»an 1,000 feet/day and wells near the coast (at
least 100 feet deifc) yield mdfre than 1,000 gallons per minute (gpm). Water
from the Bist ayne aquifer If generally hard, calcium bicarbonate type and
contains varying quantities of iron. Mineralization increases inland and
with depth in the aquifer. The regional ground water flow dkection within
the Biscayne aquifer is generally to the east and southeast. Ground water
elevations tiken (2/21/91) from the on-site monitor wells indicates a
southeasterly ground water flow direction [6,15-17,19,20] (Figure 7).
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The Intermediate confining unit consists of the relatively impermeable
marl; greenish, dandy clay asfcsilt units located in the lower part of the
Tamiami Fm (Pliocene age) and the Hawthorn Group (Miocene age). This
intetmiodiite confining unit underlies the Biscayne aquifer to a depth of 950
feet in Broward County and forms the upper confining unit for the Floridan
aquifer system [15-20].

The artesian tfloridan aquifer system is composed of carbonate and
evaporite units ranging from Eocene to Oligocene age. The Floridan
aquifer system- consists of, in ascending order, the Qidsmar Fm, Avon
Park Fm, Ocaja Limestone and the Suwannee Limestone. The top of the
Florklan aquifir system is found approximately 950 feet bis and the aquifer
is about 2,75J) feet thick in eastern Broward County. Water from the
Floridan aquifer system is highly mineralized and unsuitable for potable
water supplies. The water contains more than 1,500 mg/1 of chloride,
3,500 mg/1 dissolved solids and is sulfurous, hard and corrosive [15-20].

3.2 GroundJWater Targets

The majority of area residents and businesses are served by the City of
Fon Lauderdale and Browtrd County Utilities water supply systems. Area
well field systems tap the Biscayne aquifer, which is the sole source of
water in Broward County. However, there are no County well field
systems present within a 4-mile radius of the site [12,17,19,24,26-30].

The nearest wettfield system to the site is the <$*y of Fort Lauderdale
Peele-Dixie well field, located between 3.5 (Wellfll) and 4.5 miles west-
southwest of the site. There are currently 17 active wetts in this well field.
Seven of tjhese wells are located within 4 miles of the site. The Peele-Dixie
well field system normtjUy supplies 30% of the City of Fort Lauderdale
wto|ii|i|»:lit̂  located
approximately 4.5 j|jp' north-northwest of the site, normally provides
70% of the water demand. [12,24,26,27-30].
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The communities of Oakland Park and Wilton Manor* purchase all their
water from the City of Fort Lauderdale Fivetsh well field system. The
City of Fort Lauderdale water system currently serves a population
(including Oakland Park and Wilton Manors) of 284,39S (49,350 service
connections) [12£4,26,27-30].

A review of thejFDER Public Water System (PWS) database indicates that
there is only one other public well system located within 4 miles of the
site. This system, the Broward Christian School, has 1 well and is located
approximately 3.85 miles north-northwest of the site. This system
reportedly serves 130 people [12,24].

A well inventory and water use investigation of the site area, using South
Florida Water Management District well permits, was performed by CRA
as part of the CAR. The majority of the wells in the Immediate site area
(0.5 mile) were found to be utilized for ground water monitoring. Two
irrigation wells were located approximately 1 mile northeast of the site. No
public wells were located within 4 miles of the site A breakdown of the
public and municipal well systems by distance is included in Table 3
[6,121.

Table 3

Otol/4milfe
> 1/4 to 1/2 mile
> 1/2 to 1 mile
> 1 to 2 njiles
>2to3fljkiles
> 3 to 4 miles

19 ———— *i ——0 ."":•.:!•: •*
0
0
0
35262 1

;aP™' ""•:"

m. ' "
1
tf,.

tie population b 214,391 people.
wUchecpub 15,319 people.-nMreu* 17 wells in th*
(he tevea wejb touted within 4 ndlM of (he site or 33,1
School weD MCVM 130 people 112,24,26-30).
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3.3 Ground-Water Conclusions

Releases of leftover mineral spirit and pentachloropheool wood treating
solutions from lour USTs has resulted in contamination of on-site soil
and/or ground water from a number of contaminants including: mineral
spirits, VOCs (benzene, ethylbenzene, toluene, xylene), BNAs (2,4-
dimethylphenol, pentachlorophenol) and PAHs (naphthalene, 2-
chloronaphthaletae, benzo(b)fluoranthene, benzo(k)fluoranthene). Benzene
has been detected above state PDWS. Several organic compounds,
including naphthalene, ethylbenzene, pentachlorophenol and xylene, have
been found to exceed FGWGCs during past sampling events [3,6] (Figures
3-7, Tables 1,2).

Dibenzo-p-dioxins and dibenzofuran isomers have also been detected in on-
site soil and ground water. However, these contaminant! do not appear
related to former wood preserving activities at the site and are probably
related to general industrial activity in the area [6,7] (Figures 3-7, Tables
1,2).

Remedial action at this site in early 1989 resulted in the removal of the
UST tanks. 0uring the excavation, an intense rainstorm floated one of the
tanks causing spillage of some of the tank's contents into the excavation.
The contents of the tanks and the spilled product/rainwater from the
excavation were placed into 55-gallon drums and placed in a temporary
drum storage area located on-site. In early 1990, additional remedial work
was conducted at the site including separation of water from the mineral
spirits and] subsequent recycling of the mineral spirits at an off-site
permitted icility and disposal of K001 sludges off-site at a permitted
Chemical Waste Management, Inc. (CWM) disposal facility [3,4,6]
(Figures 3-7).

FDER has requested an additional deep monitor well (screened below well
MW#1A) jin order to define the extent of vertical contamination in the
former U)ST area. The vertical extent of contamination needs to be
assessed due to the fact mat VOA concentrations m deep well MW11A

14.



were 5 to 10 times the concentrations in the shallow well. In addition,
although practically insoluble, several of the organic contaminants (i.e.
ethylbenzene, naphthalene, peatachlorophenol) have specific gravity's
greater than water. These dense non aqueous phase liquid (DNAPLs)
contaminants may sink through the aquifer and pool on top of a lower
permeability boundary. Monitor wells screened hi the upper portion of the
aquifer may not fully characterize the vertical extent of contamination [6-
8,35,36) (Figure 8).

A portion of the City of Fort Lauderdale Peele-Dixie well field is present
between 3.5 and 4 miles of the site. However, the rest of the municipal and
county well fields are more than 4 miles from the site [12,24-30].

4. Surface Water Pathway

4.1 Physical Conditions

In general, site area soils consist of the Immokalee-Urban land association.
This soil is a poorly drained, nearly level sandy soil, approximately 40
inches in depth and underlain by limestone. Most of the site area has been
modified for urban use. The immediate GCDS site is located at the border
of the Urban land and Immokalee-Urban land soil associations. The Urban
land association, which exists over the majority of the site, is covered more
than 70% by parking lots, buildings and streets. Open land areas (lawns,
vacant lots, etc.) consist Of soils in the Hallandale, Margate, Immokalee
and Basinger series that have been altered by fill material approximately 12
inches thick. The fill consists of sand mixed with limestone and shell
fragments. The Immokalee-Urban land soil association, which is present
immediately west of S.W. 4th Ave., contains between 20 to 45% open
land. The open land areas consist of level, poorly drained Immokalee soils
that have been modified in most places by the spreading of sandy fill. This
soil type has been classified as being in the B/D Hydrologic group
[6,12,42]. The site area is located in an area designated as being hi a 100-
year flood plain [12,37].
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The northern portion of the site is asphalt paved. As ofi/92, the majority
of the south and central portions were unpaved [6,7,10]. Storm water
runoff not collected by the on-site French drains or that does not infiltrate
into unpaved areas, is directed to the City of Fort Lauderdale storm water
sewer system. There are storm drains along West Broward Blvd. and S.W.
4th Ave. that direct storm water runoff to the New River, located
approximately 800 feet south of the site. It has been repotted that surfictal
aquifer system ground water in the area discharges into the New River.
The New River is also reportedly tidally influenced [6,12,15,21] (Figures
3-7).

4.2 Surface Water Targets

The New River generally flows eastward through Fort Lauderdale and
meets with the confluence of the Stranahan Rivet and the Intracoastal
Waterway approximately 1.8 miles east-southeast of the site. The New
River is used for recreational boating. There are several boat tamps, yacht
clubs and marinas located along the length of the New River. Recreational
fishing most likely takes place at homes adjacent to and from bridges
overlying the New River [6,12,31 ,32] (Figures 1-

The New River is a habitat for the federally designated endangered West
Indian manatee (Trichechus manatus latirostrty. The rivet has been
designated a Manatee Protection Zone (state olftorida), which places
special restrictions on power boating in order to protect the manatee from
injury. Historically, many rare, threatened and endangered plants tod
wildlife inhabited the New River. However, with ti» intense development
taking place and channelization of parts of the New River, it is doubtful
that many of these species still exist in the New River watershed. A review
of the Florida Natural Areas Inventory indicate* ||!lfcresence of a manatee
aggregation in the Port Everglades section oflS Urtrmcoastal Waterway
[12,31,33,34] (Figure 1).
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4.3 Surface Water Pathway Conclusions

Mineral spirit, ipentachlorophenol and PAH contaminants have been
detected in shallow soil samples (0-3 feet bis) colloid from the former
UST area. Past soil contamination investigations, JMftBding a soil gas
investigation, halve focused on the immediate tank area. 1 is recommended
that additional Ml investigation work be conducted to assess possible
contamination 4ue to other past wood treating (abovefround) activities
conducted by 0CDS including location and evaluation of the former dip
tank and drip p*d areas [3,6,11] (Figures 4,6,7).

The majority of the central and southern parts of
unpaved. Only the northern portion of the site is pa1

Surface water runoff not collected by the on-site
collected by tjie municipal stormwater sewer
New River, in addition, the ground water to
component m4y be a threat given the close pro
River and the potential of on-site contam

site are currently
7,101 (Figure 8).
drain system is
directed to the

water migration
tibe site to the New

as DNAPLs
(pentachloroppienol), to discharge to the river. The flew River contains
numerous food chain and sensitive environment (endangered West Indian
manatee habitat) targets [12,31,32,34,36,40] (Figure 1).

5. Soil Bxpcjsure and Air Pathways

5.1 Physical Conditions

As of 8/92J only the northern portion of the
of the souti and central portions were unpaved
plans for tie site call for paving the remainder
for Sun Bank parking [3,4,6,7] (Figures 4-8).

ived. The majority
(Figure 8). Future

site and using the site

17.
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6. Summary and Conclusions

The QCDS facility conducted lumber operations, including wood
preserving, at titis site as early as 1949 until the late I9601 a or early
1970's. This site was purchased by Sun Bank in 1972. In 12/88, the former
warehouse building was razed and construction of a parking lot for the
adjacent Sun Bank branch was initiated in 1/89. During the construction of
the parking lot, four UST tanks, two of which contained mineral spirits and
pentachlorophenol, were discovered. As the tanks were being removed, a
heavy rainfall occurred causing one of the tanks to shift. This shifting
caused the release of between 6 to 89 gallons of liquid. Subsequent
remedial actions have resulted in the removal of the tanks (and their
contents) and the removal of the spilled product/water mixture.

Past environmental assessments of the site have resulted in the detection of
mineral spirit, pentachlorophenol, VOC, PAH and dioxin/dibenzofuran
isomer contaminants hi tank area soils and/or ground water. The
dioxin/dibenzoturan isomer contaminants probably are not related to
GCDS operations.

The ground water migration pathway does not appear to be a major
concern at this site due to the absence of ground water targets. The nearest
known wells (Peele-Dixie wellfield) are located 3.5 mites from the site. No
wellfields or small public well systems are known present within 3 miles of
the site. Area businesses and residents receive most of their drinking water
from municipal wellfields located more than 4 miles from the site.

This site is hot completely paved. However, the site may be entirely paved
in the near future. Therefore, the overland flow/flood migration component
of the surface water migration pathway may not be a major concern at this
site. However, the ground water to surface water migration component
may be a threat given the close proximity of the site to the New River. The
New River contains numerous food chain and sensitive environment
targets.

19.
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1
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CQCS («W total xylenes
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ethylbenzene
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«*~ <*> garHiCDO
S,4,6,7,8-HPCDF
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Page 2 of 3

SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMPLING ROUNDS 1 fc 2

SUN BANK PROPERTY, FT. LAUDERD ALE, FLORIDA

Round 1 Round I
(duplicate)

Round 2 Exceedance*
of Criteria

I

1

1

I

I

1

1

I

1

1

1

\

MW3
VOCs («g/l) acetone

Dioxins (ng/l) 1,2,3,6,7,8-HxCDD

MW4

VOCs

OCDD
lA3,4,6,7,8-HpCDF
OCDF
Total TCDD
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

acetone

Dioxins (ngfl) 1,2,3,6,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
1̂ ,4,6,73-HpCDF
OCDF
Total TCDD
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

MW5

Dioxins (ng/l) 1,̂ 3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
OCDD
1,2,3,4,7,8-HxCDF

48

0.15
35
0.04
0.24
5.6

0.18
0.15
0.27
0.02
0.15

79

0.98

0.04
5.5

03

(1)

U(l)
(1)

OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

0.77

948
0.08

14.2
0.33
55.4
4.9
0.65
15.5
46.3
0.23
0.05
1.8
68.8

(1)

(l)
(1)

(1)

0.22
62
124
2.4
12
4.9
0.38
11.5
0.22
I.5
II.4

9.3
0.31
319
7530
1.1

0.22
133
4.78
719
0.46
5

56.4
647
0.12
2.1
108
787

(1)

(1)

(B) Rounds land 2

0.38
16.8
319
6.1
26.3
12.36
0.15
29.3
0.4
4.4

26.9

(1)

(1)

(1)

(1)
(1)

(B) Round 2

(B) Round 2

(B) Round 2



Page

t

Total TCDD
Total H*CDD

Total TCDF
Total HxCD?
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77.3
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IDENTIFICATION

POTENTIAL HAZARDOUS ————————————————————
State: CERCLIS Number:

WASTE SITE F1 D984170860

PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
9/22/89

i. JM. mm. MU •••••••• mm mm m» mm mm mm m» mt mm mmmmmmmmmmmmmmwm mi mm^mmmmmmm*mmwm^m^m»mmmmw*v*wfinTrtrr-irr-rr-i- ——— — — — — — — ^-» —— —— -•••.••••.••»«»•»••«•• ̂ a^^^**

1. General Site Information
._.««_.•_.«•.••——-.—————»-—--———.—.——————————————————————•—————
Name: 1 Street Address:
Gate City Door and Sash/Sun Bank Pr | 300 West Broward Blvd.

W>IM••»•»«»mm*^Mmmmm'mmtmm^m ̂ W«•«••• «!•«•• *»•»«»«»*»«•»«•»*»mm mm mm m» mm mm ••»•••• ••••••«• J"«»«• «•»••»•• «•»•»*•«»•••• ̂ »•• «»(«»i«»«• •»•* •••• «B»IM»^«»«*»«^«»«»«»«»^»***»«»«^«"

City: State: Zip Code: County: Co. Cong.
Fort Lauderdale Fl 33312 Broward Code: Dist:

11 22
»---.——————•-.-.——*—»*————-.——————+--———-———•-••————----——4---—--—————•-—————
Latitude: Longitude: lApprox. Area of Site: Status of Site:
26 7' 17.0" 80 7' 47.0" \ 33750 sq feet Inactive

«»«»^ mm*m*m*»tm mt m» mm **^*mm»m*m*mim*wmmfm*~ mm ̂^~~~^^~~~^*~*~*»~**'**t~*~****^m*'~<*'m~*»~~~*'~~**~m~'m*~*m*'l*'*~~**'~*~**'m*'~~'~*~**'**'*'**

2. Owner/Operator Information.•_.«_«̂ «,_»—«.«.«.——̂ «.—«.———•-.——————-.—————•-—••••—••-•—~——————————————•-——•—••——'-•--••"•-•-•-•"-
Owner: I Operator:
Sun Bank/ South Florida | Sun Bank/South Florida

—«>•————————————•«.————————————————————4—————————————————————————————————•""——
Street Address: I Street Address:
P.O. Box 405100 I same

__ _ - - .-_ __ ._. _ _ - - — — ̂ -^ _^' — _^ — — — _. — — — — ,_ _, —, — ,_ _, _, ., „, mi | mm fm ,,, mm _JL jj uj uj m mm mm mt mt mm •• nn rr TTT T~ — — — — — — — — — — — — — — — — — — ~~^^^•^^^^^•^^•^•^—^^^^^•^w^™^™^^^— ——"— —— •— ——^——• — — —— -(-

City: I City:
Fort Lauderdale, F 1 same

——.-——-—p^^^^^p^^^^^^__ •̂ •̂•̂ ••P. -»^».».-̂ ^^»^ .̂.̂ ..-.—— —— ——— —— —— —— —— ———— —— •____-|-__ __ __ __ __ __—*- -U -LL i-J- HJ UJ •" Ml •••••• *•••»• TBI rr TT TT —— —— —— —— —— —— —— —— —— —— —— —— —— ~

State:! Zip Cojle: I Telephone: I State: I Zip Code: I Telephone:
Fl | 33340-5100 \ (305) 467-5000 \ Fl | 33340-5100 | (305) 467-5000

Type of Ownership: How Initially Identified:
Private Other
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IDENTIFICATION
POTENTIAL HAZARDOUS —————————————————————

3tat*: I CERCLIS Number:
WASTE SITE PI I D984170860

PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
9/22/89

............ ••••«.«•«•-,•—«î «.~«.»———«.—————-.-.——.-.————••—••••—•—••••——•——••-•—•—-•-•—————
3. Site Evaluator Information.«.«.«««,•.••—•••«.«.———̂ ••«.»-.—.«.««.•————«•——•.-.———•—••••••••—«•«•••••«-••••••———••••—••———••
Name of Evaluator: I Agency/Organization: I Date Prepared:
A. James McCarthy Jr. | Florida DER I 8/25/92._«.__•„«._•»»••«.••«,««,*.-.«.«.——-.——————————«.——•.————•—«-——«•—•——•—«—•—————•-———
Street Address: ] I City: I State:
2600 Blair Stone Road | Tallahasaee \ Fl

_«•«.—•«,«,««.•.«.«.••«.«.—.«̂ —«.•—«.-.——•.——«.——••—4" •"•*•• *••**•••••••••"••••"•*••"•"••*•"'"* "*~"* "•"*"""*"****" """""*~""*
Name of EPA or State Agency Contact: I Telephone:
Dorothy Rayfield | (404) 347-5065

Street Address: I City: State:
345 Courtland Street, N.E. | Atlanta Ga

^mm •• miammmm*****^************^***^*^********'^***^************^*^**^'^'^'™**^'^***^'^**'^****^'*'*'*'^**'**1***'1**1***^********^**^**1**'*1***'^**^**

4. Site Disposition (for EPA use only)

Emergency CERCLIS Signature:
Response/Removal Recommendation:
Assessment Higher Priority SI
Recommendation: No Name:

Date: Date: Position:
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: \ CERCLIS Number:
Fl 1 D984170860

CERCLIS Discovery Date:
9/22/89

5. General Site Characteristics
Predominant Land uses Within
1 Mile of Site:
Commercial
Residential

Site Setting:
Urban

Years of Operation:
Beginning Year: 1949

Ending Year: 1970

Type of Site Operations:
Manufactor ing
Lumber and Wood Products

Other:

Waste Generated:
Onsite

Waste Deposition Authorized
By: Unauthorized
Waste Accessible to the Public

Yes

Distance to Nearest Dwelling,
School, or Workplace:

200 Feet

6. Waste Characteristics Information

Source Type Quantity Tier
Non-drum containers l.OQe+00 gals V

Tier Legend
C » Constituent W
V - Volume A

Wastestream
Area

General Types of Waste:
Organics
Solvents

Physical State of Waste as Deposi
Liquid
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: I CERCLIS Number:
Fl 1 D984170860

CERCLIS Discovery Date:
9/22/89

7. Ground Water Pathway
Is Ground Water Used
for Drinking Water
Within 4 Miles:

No

Type of Ground Water
Wells Within 4 Miles:

Municipal

Depth to
Shallowest Aquifer:

0 Feet

Karst Terrain/Aquifer
Present:

No

Is There a Suspected
Release to Ground
Water:

Yes

Have Primary Target
Drinking Water Wells
Been Identified: No

Nearest Designated
Wellhead Protection
Area:
None within 4 Miles

List Secondary Target
Population Served by
Ground Water Withdrawn
From:

0 - 1/4 Mile 0

>l/4 - 1/2 Mile 0

>l/2 - 1 Mile 0

>1 - 2 Miles 0

>2 - 3 Miles 0

>3 - 4 Miles 35262

Total 35262
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FOR!

8. Surface Water Pathway
Type of Surface Water Draining
Site and 15 Miles Downstream:
River
Ocean
Other:

Is there a Suspected Release to
Surface Water: Ho

8. Surface Water Pathway

Drinking Water Intakes Along the i

Have Primary Target Drinking Watei

Secondary Target Drinking Water Ii
None

IDENTIFICATION

State: CERCLIS Number:
Fl D984170860

{ CERCLIS Discovery Date:
9/22/89

Part 1 of 4

Shortest Overland Distance From Any
Source to Surface Water:

800 Feet
0.2 Miles

Site is Located in:
>10 yr - 100 yr f loodplai

Part 2 of 4

Surface Water Migration Path: No
: Intakes Been Identified: No

itakes:
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: I CERCLIS Number;
Fl D984170860

CERCLIS Discovery Date:
9/22/89

8. Surface Water Pathway Part 3 of 4
Fisheries Located Along the Surface Water Migration Path: Yes
Have Primary Target Fisheries Been Identified: No

Secondary Target Fisheries:
Fishery Name Water Body Type/Flow(cfs)
New River moderate-large stream/ >100-1000
Intracoastal Waterwa Coastal,ocean,Gr.Lakes

8. Surface Water Pathway Part 4 of 4

Wetlands Located Along the Surface Water Migration Path? (y/n) Yes

Have Primary Target Wetlands Been Identified? (y/n) No

Secondary Target Wetlands:
None

Other Sensitive Environments Along the Surface Water Migration Path: Yes

Have Primary Target Sensitive Environments Been Identified: No

Secondary Target Sensitive Environments:
Water Body/Flow (jcfs) Sensitive Environment Type
moderate-large stream/ >100-1000 Habitat used by Fed. des.species
Coastal,ocean,Gr.Lakes Habitat for Federally designated endanger
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: 1 CERCLIS Number:
Fl I D984170860

CERCLIS Discovery Date;
9/22/89

9. Soil Exposure Pathway
Are People Occupying Residences or
Attending School or Daycare on or
Within 200 Feet of Areas of Known
or Suspected Contamination: No

Number of Workers Onsite: None

Have Terrestrial Sensitive Environments Been Identified on or Within
200 Feet of Areas of Known or Suspected Contamination: No

10. Air Pathway
Total Population on or Within:
Onsite o
0 - 1/4 Mile 3333

>l/4 - 1/2 Mile 3333
>l/2 - 1 Mile 3333
>1 - 2 Miles 0
>2 - 3 Miles 0
>3 - 4 Miles 0
Total 9999

Is There a Suspected Release to Air: No
Wetlands Located

Within 4 Miles of the Site: No

Other Sensitive Environments Located
Within 4 Miles of the Site: Yes

Sensitive Environments Within 1/2 Mile of the Site:

Distance sensitive Environment Type/Wetlands Area(acres)
0-1/4 Habitat for Federally designated endangered/threatened species
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HASTE CHARACTERISTICS
Waste Characteristics (WC) Calculations:
1 UST area Non-drum containers Ref: 3,6 WQ value maximum

2.00E-03 2.00E-0T area wun-.—_
Volume l.OOE+OO gals 2.00E-03 2.00E-03
On 2/27/89, four 2,000 gallon USTs were discovered. During the
excavation, a heavy rainfall caused the excavation to fill with
water and float one of the tanks. This shifting of the tank caused
between 6-89 gallons of liquid to spill out of the tank and into the
excavation. Analysis of two of the tanks indicated the presence of a
mineralspirits/pentachlorophenol solution, most likely used in the
GCDS wood preserving operation. Upon removal of the tanks, two of
the tanks (Tanks 2 & 4) were observed to be corroded and have small
holes. Remedial measures taken in 1989 and 1990 included: removal of
Ref: 2,3,5,6,11,39-41, Figures 3-7.

Score: weI Waste Characteristics Score
^, ̂  „ M^^^iwamWfTWTTT-r-— —— ~--—•—— —— •—— —— —— —— —— —— .̂ —̂ -̂ •̂ •̂ •̂•̂  »â «»̂ » •»»••••••» «••••>»•••«••• **̂ * ̂*̂ »** «•»<•••»•• «^ <»•• B»IM •ia»«M»»»«»i»»
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Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u) U
Is the source a type likely to contribute to ground water contamination

(e.g., wet lagoon)? (y/n/u) U

Is waste quantity particularly large? (y/n/u) U

Is precipitation heavy? (y/n/u) Y

Is the infiltration rate high? (y/n/u) Y
Is the site located in an area of karst terrain? (y/n) N

Is the subsurface highly permeable or conductive? (y/n/u) Y

Is drinking water drawn from a shallow aquifer? (y/n/u) Y

Are suspected contaminants highly mobile in ground water? (y/n/u) N
Does analytical or circumstantial evidence suggest

ground water contamination? (y/n/u) Y
Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) Y

Summarize the rationale for Suspected Release:
Spillage from four 2,000 gallon USTs filled with mineral spirits and
pentachlorophenol has resulted in VOC, BNA, and PAH groundwater
contamination. Remedial action, including removal of the tanks,
tank contents and spilled product/rainwater, took place in 1989 and
1990. Benzene has been detected above state PDWS. Several organic
compounds including naphthalene, ethylbenzene, pentachlorophenol and
xylene have been found to exceed FGWGC during past sampling events.

Ref: 2,3,5,6, Figures 3-7, Tables 1,2

i mui
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m »m mm wm m mm mm tm mm •••••• •! M M •• •• ^ •• ^ •• ^mm^mim*mmmtmmmmwmmmmmm*mmnmmmiwmmmmmmttmmmm*mmwmmmm^ •••••• • • •> •! !• i • "•' rn Tr irr rr TT — — — — — — — — — — — •

Ground Water Pathway Criteria List
Primary Targets

Is any drinking water well nearby? (y/n/u)

Has any nearby drinking water well been closed? (y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)
Is any drinking water well located between the site and other wells

that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or circumstantial evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)
»^^««»«M»«^ •»••«•••»*»«•»••>«•» «»«»^«»«a»«p> ••*••» «»«»^«»MI«MI mm mm mt mi mi im wm m*m*»^*m*mm*im***m*emu+*mm»^^^*+^<^*m»~^mfm***m»^*^a~~*m»m»*»<t~a*m* mm * •»<

Other criteria? (y/n)
»*»***»**mnmima*m**»wm***^***iim*m*mmm mm mm *m mm mm mm mm mm mm mt mm mm ^ ** m§ m* vmnmtmmmmmmmmimt^i*m*mm*mmmm9*iimnm*~*m'^~*~**m*m>m*^**^*m'~^ im »m mmm»*»imnm**m**

PRIMARY TARGET(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Targets:
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Page* 4

GROUND WATER PATHWAY SCORESHEETS

Pathway Characteristics

Do you suspect a release? (y/n)
Is the site located in karst terrain? (y/n)

Depth to aquifer (feet)
Distance to the nearest drinking water well

| Ref.
. —— -...--,.«..-. ————— ...+... ...

Yes |
No 1
o 1

(feet): 0 )

LIKELIHOOD OF RELEASE

1. SUSPECTED RELEASE

2. NO SUSPECTED RELEASE

Suspected
Release— .....+ — ........ ....
550

————— + ———————————

——————— + —————————————
LR - 550

I No Suspected I
| Release ) References

|
1 o
I o

Targets

TARGETS

3. PRIMARY TARGET POPULATION
o per son ( s)

4. SECONDARY TARGET POPULATION
Are any wells part of a
blended system? (y/n) Y

5. NEAREST WELL

6. WELLHEAD PROTECTION AREA
None within 4 Miles

7. RESOURCES

T "
•

Suspected
Release

0
r ———————————————— H

417

P ———————————————— .

2

0

. —— .. —————— .
5

K —————————————— •
424

Ho Suspected
Release

....... ——————
0

...*......— ...
.̂;, • °

0

...............
0

0

References. — .. —— ... —

WASTE CHARACTERISTICS
WC -

GROUND WATER PATHWAY SCORE: 5*

li mill
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Ground Water Target Populations

Primary Target Population
Drinking Water Well ID

None

1 Dist.
1 (miles)

1.. — „+ — — «... ̂
1
1
1
1

Population
Served

h ———————— •

h ———— . ——— .

i ———————— .

1 Reference

1
1
.+. ———— . ———————— H

1

Total

Value
• ——— « ——

. ——— . —— -

. ——— . ——

. — . ————

Secondary Target Population
Distance Categories

0 to 1/4 mile

Greater than 1/4 to 1/2 mile

Greater than 1/2 to 1 mile

Greater than 1 to 2 miles

Greater than 2 to 3 miles

Greater than 3 to 4 miles

.——•-..

. ——

.......

Population
Served
0

0P ———————— ̂
0p ———————— .,
0p ———————— .
0

• ———— 7 ————— •
35262

Reference
. —— . ————— .

. ———————— .

...... ————— ».

. ———————— .

— ——————— •

— —————— •
12,26

— ———————— .
Total

Value
.. — . ———

0

0
. ————— —

0
. ————— —

0. —— . ———
0

• —— ' ———
417

417
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Apportionment Documentation for a Blended System
The nearest wellfield system to the site is the Peele/Dixie well
field located between 3.5 (wellfll) and 4.5 miles west-southwest of
the site. There are currently 17 active wells in this wellfield.
Seven of these wells are located between 3 and 4 miles of the site.
The Peele-Dixie wellfield normally supplies 30% of the City of Fort
Lauderdale water demand. The fiveash-Prospect wellfield, located
approximately 4.5 miles north-northwest of the site, normally
provides 70% of the water demand. The Ft. Lauderdale water system
currently serves a population of 284,398 (49,350 service
connections). A review of the FDER PWS database indicates that there
is only one other public well located within 4 miles of the site.

Ref: 12,24,26,27-30

liMllill
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Surface Water Pathway Criteria List
Suspected Release

Is surface water nearby? (y/n/u) Y
Is waste quantity particularly large? (y/n/u) U

Is the drainage area large? (y/n/u) N
Is rainfall heavy? (y/n/u) Y
Is the infiltration rate low? (y/n/u) x N
Are sources poorly contained or prone to runoff or flooding? (y/n/u) U

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) Y

Is vegetation stressed along the probable runoff path? (y/n/u) U

Are sediments or water unnaturally discolored? (y/n/u) U

Is wildlife unnaturally absent? (y/n/u) U
Has deposition of waste into surface water been observed? (y/n/u) N

Is ground water discharge to surface water likely? (y/n/u) Y
Does analytical/circumstantial evidence suggest s.w. contam? (y/n/u) N

Other criteria? (y/n) N
SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

Stormwater runoff not collected by the on-site French drains, is
collected by the Ft. Lauderdale municipal storm sewer system and
directed to the Mew River located approximately 800 feet south of
the site. This site is only partially paved with asphalt. In
addition, it is!documented that groundwmter discharges to the New
River. It is pofesibile that contaminant! (DNAPLs) from this site
could migrate to the Mew River via these surface water migration
pathway components. The Mew River is used for recreational boating
and fishing and is designated a Manatee Protection Zone for the
federally designated endangered West Indian manatee by the state of
Florida.

Ref: 3,6,12,15,20,21,31-34,36, Figures 3-7.

II Mill
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Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u)
M Drinking water intake
Y Fishery
Y Sensitive environment

If yes:

Has any intake, fishery, or recreational area been closed? (y/n/u)

Does analytical or circumstantial evidence suggest surface water
contamination at or downstream of a target? (y/n/u)

Does any target warrant sampling? (y/n/u)
N Drinking water intake
Y Fishery
Y Sensitive environment

if yes:

N

N

Y

Other criteria? (y/n) N
PRIMARY INTAKE(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Intakes:

N

No surface water intakes are present within the 15-mile target
distance limit.

Ref: 12,27
continued —•
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continued ——«—
mm*^mi^*mwm^m»^**mm *»̂ «»̂ «»̂ »̂ '»«»̂ ^̂ «»̂ t«»a»»»»»»«»̂ «i»̂ «»»̂ «»«̂ »̂̂ «»«»̂ ^̂ ^̂ «̂ ^̂ «»̂ «̂ ^̂ ^̂ ^̂ ^̂ «»̂ ^̂ »̂»<̂ »̂ •• ••«•»••••«

Other criteria? (y/n) N
PRIMARY FISHERY(IBS) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Fisheries:

The New River is used for recreational fishing. Numerous homes are
located along the surface water migration pathway.

Ref: 6,12,31,32,34, Figures 3-7.

Other criteria? (y/n) N

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Sensitive Environments:
The New River is a habitat for the federally designated endangered
West Indian manatee (trichechus manatus latirostris). The river has
also been designated a Manatee Protection Zone by the state of
Florida. A manatee aggregation is present in the Port Everglades
section of the Intracoastal Waterway.

Ref: 12,31,33,34, Figure 1
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SURFACE WATER PATHWAY SCORESHEETS

Pathway Characteristics
Do you suspect a release? (y/n) 1

Distance to surface water (feet) : 1

Flood frequency (years) : 4

What is the downstream distance (miles) to:
a. the nearest drinking water intake?
b. the nearest fishery?
c. the nearest sensitive environment?

+

Ref.
—————— +- ——— .
«o

300 12,21
, ———— ..+_....-
LOO 12,37
—————— + —————

N.A. 12,27
0.2 31,32
0.2 31,34

LIKELIHOOD OF RELEASE

1. SUSPECTED RELEASE
————————————————— . ———————————— .
2. NO SUSPECTED RELEASE

—————————————————————————————— .
LR -

Suspected No Suspected
Release Release. ————— , ——— + ————————— .

0. ———————— + ————————— .
500

. —————— . ———— + ——————————— .
0 500

References.+ ——— - — -. — ..

I-, man
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Drinking Water Threat Targets

TARGETS

3. Determine the water body type,
flow (if applicable) , and
number of people served by
each drinking water intake.———— .. ———— -. — . — . ——— . — , ————— .

4. PRIMARY TARGET POPULATION
0 per son (s)

5. SECONDARY TARGET POPULATION
Are any intakes part of a
blended system? (y/n) : N

6. NEAREST INTAKE

7. RESOURCES

T -
*

Suspected
Release

. ————————— .

. ——— — .. —— .
0

. — . — ..... ——— .
0

K ———— .... ——— .
0

. ——— .... ——— .
0. ———— , ———— .
0

No Suspected
Release

. —————————— .

0

0

5

5

References. ————— .....

Drinking Hater Threat Target Populations

(Primary I(y/n) 1 Water Body Type/Flow

None | |
——————————————— + ————— + —— .

1 1——————————————— + ————— + —— •
1 1——————————————— + ————— + —— .
1 1

1 1——————————————— + ————— + —— .
1 1

Total
Total

——————— ... ————— .

—————— — — — . —— ..

—————— .. —————— .

—————— ... ————— .

Populationl
Served | Ref ........... — +- — ...

1
1- ————————————— + —————— H

1
1- ————————————— + —————— .

1
|- ————————————— + —————— .

1

1). ——————————— + ————— H

1

Primary Target Population Value
Secondary Target Population Value

Value

h—

K—
r—

h—

...

r—
0
0
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Apportionment Documentation for a Blended System

No surface water intakes are located within a 15 mile target
distance limit for this site.

Reft 12,27.
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Human Food Chain Threat Targets

TA]

8.

9.

10.

RGETS

Determine the water body type
and flow for each fishery
within the target limit.

.

PRIMARY FISHERIES
.... ——— - ———— ...... ———— — — ....
SECONDARY FISHERIES

T -
•

Suspected
Release. ————————— .

. ————————— .
0

• ———————— -\
o^ ————————— .(
o

No Suspected
Release. —— .. — .— — —— .

"^ —————————
12

References. ———— ... — -

Human Food Chain Threat Targets

Fishery Name |

1 New River |
——————————————————————— +
2 Intracoastal Waterway |

None )

1

1

I

Primary
(Y/n).. — ....
N

N
. ————— .

........

........

—— , —— ..

Water Body Type/ Flow
>100-1000 cfs

Coastal , ocean , Gr .. —— . ————— ... ....

. ———————— . .....

—————————————

^ .. .. . .

—— i
Lake
——— ^

Ref . 1
. ——— +.
31,43|
. ———— +„
12,32|

1- ———— +-
11- ———— +-
1y ..... +-

1y ..... +_

1

Total Primary Fisheries Value I
Total Secondary Fisheries Value |

Value

12

12

0
24

I Mill
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Environmental Threat Targets

TARGETS
Suspected I No Suspected 1
Release Release References

11. Determine the water body type
and flow (if applicable)
for each sensitive
environment.

12. PRIMARY SENSITIVE ENVIRONMENTS)

13. SECONDARY SENSITIVE ENVIRONS. |
. ——————————————— - ——————————— — +

T -

0
Mfe«

0
• •»«

0

10
»•»«••

10

Environmental Threat Targets

1 Primary 1
Sensitive Environment Name | (y/n) Water Body Type/Flow | Ref .

1 West Indian manatee Hab.

2 Intracoastal Waterway

Total
Total

| N >100-1000 Of 8 |12,43

| N Coastal, ocean, Gr. Lake | 12, 3 3
—— + ————— +-_ —————— . ———————— + —— . — i

1 1

1 1

1 1- — +.— — — ̂.—— — . — .-.»..»—.-. — +—— — ̂
1 1

Primary Sensitive Environments Value
Secondary Sensitive Environments Value

Value

h

12

12
.—— ———

... ———— .

— . ——— *

. ————— .

0
0

I! Mill
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Pag*i 15

Surface Water Pathway Threat Scores

Threat
Drinking Water
Hunan Food Chain
Environmental

Likelihood of
Release (LR)

Score
y ————————————— .

500
. ——————————— .

500
. ——————————— .

500

Targets (T)
Score

• ———————— -
5

. ———————— .
12

\. ——— .-, ——— „,
10

Pathway Waste
Characteristics

(WC) score. —————————— i
18

• —————————————— H
18

h ————————————— -I
18

Threat Score
LR X T X WC
/ 82,500

1

1

1

SURFACE WATER PATHWAY SCORE: |

MUM
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Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u) U

Is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u) N

Is there a migration route that might spread hazardous
substances near residences, schools, or daycare facilities? (y/n/u) U

Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air
contamination problems? (y/n/u) N

Does any neighboring property warrant sampling? (y/n/u) N
Other criteria? (y/n) N

RESIDENT POPULATION IDENTIFIED? (y/n)

Summarize the rationale for Resident Population:

An offsite reconnaissance needs to be conducted to fully document
any resident and nearby populations. Available information indicates
no schools, daycare centers or residents are present within 200 feet
ofthe GCDS site. The northern portion of the site is paved and used
as a parking lot for Sun Bank employees and clients.

N

Ref: 3,5,6,12, Figures 1-7,

! HUtlill
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SOIL EXPOSURE PATHWAY SCORESHEETS

Pathway Characteristics | Ref.
•»M*«M^»•»^»^»••«• ̂ *«• ••••*••»^»^»^m•» 4V«V^M ̂  ^»«• ••^»^»^M«V4W«•»«<• ̂ M•»•»•»i^ ̂ ^M^»••«• ̂ V•»«*^»^»••<•••• ̂ B^V*P^V VMM*^M•• ̂ m«••••• ̂  MM ̂ *«•«• ̂ K^K^^»«• •• «^^»•

Do any people live on or within 200 ft I
of areas of suspected contamination? (y/n) No | 3,6

+_____

Do any people attend school or daycare on or within 200 ft 1
of areas of suspected contamination? (y/n) No | 12

• W MVM ̂  ••«•• ̂  •• «M •••• ̂ ^«*^«B^«M •»«» ̂  ^ M» ̂  •• «• ̂ ^«»«V«»^«»<^^ ̂  •• tm ̂  ^ •••• ̂  •• ̂  •••»•»•» IM •* ̂  •• «• «• ̂  ^«»«» «*^ ̂  ^ ^ <M ••«•» ̂ ^-^ •• ••••*«

is the facility active? (y/n): No | 3,6

I Suspected I
Contamination] References

,————————————————————————+—————————+——«——————-
1. SUSPECTED CONTAMINATION LE - | 550 |

Targets

2. RESIDENT POPULATION 0
0 resident(s)
0 school/daycare student(s)

j^un^-mm.m^»-LLmim-m. m.mum-iuM^mimK-m-nm.fBim-m.mLm-LLiM^mLmLUi.u.Mmmim.-l.mmm.^.mmm.**^^^*

3. RESIDENT INDIVIDUAL | 0
.—————————————————————————————+———————.
4. WORKERS I 0

None I
HBH^ _^ ̂ ^ rr ̂ ^ .i|r T_ ̂|-,-B--rBTr-r-|-l-l-,--BrMri-rr-|-r,-m̂ ^,MM>BB̂ ^,B̂ >̂MaB1|1 mt^mmmm^^mt^^m

5. TERRES. SENSITIVE ENVIRONMENTS! 0
^^» ^*^m^m^m •̂̂ •̂ •̂ •̂ •̂ •̂ •̂ ^̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ •̂ »̂ »̂ »̂ L̂ »̂ »̂ »̂ â »̂  ̂ ̂ ̂ •

6. RESOURCES j 5
————————————————,——————————————+———————.

T - | 5

I
i WASTE CHARACTERISTICS —————————————

WC -| 18 |

RESIDENT POPULATION THREAT SCORE: | 1 |

NEARBY POPULATION THREAT SCORE: | 2 |

Population Within 1 Mile: 10,001 - 50,000

SOIL EXPOSURE PATHWAY SCORE: | 3 |

i mill



PA-Scor« i.o Seoresheeta Pagei 18
Gate city Door and flash/sun Bank Pr - 08/26/92

Soil Exposure Pathway Terrestrial Sensitive Environments

Terrestrial Sensitive Environment Name | Reference

Hone |

I

1

1

1——————————————————————— . ——— ... —————— . ————— + ———————— ,
I

1

Value

. — . ————

. ——— . ——

Total Terrestrial Sensitive Environments Value |

I Mil
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•imTTTaiariin-nr-i~-r- — ~rnri~ n~ ~IT ~r T irr —t-tr"lr~«i~~r~irTTT~r7-Bnr-M-Brn-aM-M-ir-¥*Tj-.airir-rTr» TT ~MT n ~T "irirrrT — — — ———— —— ————————————— — — — — —— — — — — — — "

Air Pathway Criteria List
Suspected Release

Are odors currently reported? (y/n/u)
Has release of a hazardous substance to the air

been directly observed? (y/n/u)

Are there reports of adverse health effects (e.g., headaches,
nausea, dizziness) potentially resulting from migration

of hazardous substances through the air? (y/n/u)

N

N

N

Does analytical/circumstantial evidence suggest release to air? (y/n/u) N

Other criteria? (y/n) N
SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

There is a potential for contaminants at this site to be released
via gas migration or wind born particulate transport. However, if
this site is paved in the near future, as is planned by Sun Bank,
the soil exposure and air migration pathways may not be a concern at
his site.The 1990 Census population for Ft. Lauderdale is 144,355

Ref: 3,5,6,7,8,12,38-41,

I Mil II
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AIR PATHWAY SCORESHEETS

Pag*t 20

Pathway Characteristics 1 Ref.

Do you suspect a release? (y/n) No |
Distance to the nearest individual (feet) : 0 |

LIKELIHOOD OF RELEASE

1. SUSPECTED RELEASE

2. NO SUSPECTED RELEASE

LR -

Suspected I No Suspected
Release | Release

0 |
r...... ————— + — . —— . .........

I 500
,.-.— — . —————— + ————————————

0 | 500

References

Targets

TARGETS

3. PRIMARY TARGET POPULATION
0 person (s)

4. SECONDARY TARGET POPULATION
——— — —————————————————————— . —— .
5. NEAREST INDIVIDUAL

6. PRIMARY SENSITIVE ENVIRONS.

7. SECONDARY SENSITIVE ENVIRONS.
——— . ——————————— . ——————————— . —— .
8. RESOURCES

—————————————————————————— .. —— -.
T -

Suspected
Release

0
.......... — -

0. ————— . ———
0

0

0

0

0

1 No Suspected
1 Release

-+ —————————— .

| 166

| 20

1

1 2

1 5

I 194

References

WASTE CHARACTERISTICS
WC 18

AIR PATHWAY SCORE: 21

I IMillll
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Air Pathway Secondary Target Populations
Distance Categories | I—— , ——————————— . —————— + ———
Onsite |
Greater than 0 to 1/4 mile |

Greater than 1/4 to 1/2 mile |
Greater than 1/2 to 1 mile |

Greater than 1 to 2 miles |

Greater than 2 to 3 miles |

Greater than 3 to 4 miles j
Total

>opulation
0

3333

3333

3333

0

0

0

Secondary

1 R«
1

1
1

Population

ferences | T

12,38 I

12,38 |

12,38 |

12,38 |

1

1

1

Value |

/alue

0

130

28

8

0

0

0

166
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Pag*s 22

Air Pathway Primary Sensitive Environments

Sensitive Environment Name | Reference

None 1

1————————————————————————————————————————— + ——————— .
I

1. ———————————————————————————————————————— + ——————— .
1

1

1

1 Value.+ ——————
1-+ ——————
1.+ ..........
1.+ ——————
1.+ ——————
1.+ ——————
I
1

Total Primary Sensitive Environments Value

Air Pathway Secondary Sensitive Environments

Sensitive Environment Name
1 West Indian manatee Hab.

None———————————————— . ———— . —— . — .. ———— — n

————————————— . ——————— .. —————————— .

————————————— . ———————————— ... —— ...

——————————— . — . .......... . — . — ............

Distance ) Refei. ——————— + ——— .
0 - 1/4 | 12(.. —— . ——— + ———

1
1i- ——————— + ——— .
1. ——————— + ——— .

. ——————— + ——— .

rence | Value

31 | 2.5

1

1———— + ——————
1———— + ——————
1

1

I
Total Secondary Sensitive Environments Value
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SITE SCORE CALCULATION

GROUND WATER PATHWAY SCORE:

SURFACE WATER PATHWAY SCORE:

SOIL EXPOSURE PATHWAY SCORE: '

AIR PATHWAY SCORE:

SITE SCORE:

SCORE
- ————————— • ————

51

3

3

21

28
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SUMMARY

1. Is there a high possibility of a threat to any nearby drinking water
well(s) by migration of a hazardous substance in ground water? No

If yes, identify the well(s).

If yes, how many people are served by the threatened well(s)? 0

2. Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake No
B. Fishery No
C. Sensitive environment (wetland, critical habitat, others) No

If yes, identity the target(s).

3. Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility? No

If yes, identify the properties and estimate the associated population(s)

4. Are there public health concerns at this site
that are not addressed by PA scoring considerations? No

If yes, explain:

I III! .1.11
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SELECTION: " SPECIAL «•
SEQUENCEt STATE, CNTY CODE. SITE NAME
EVtNTS: SHE EVAL

U.S. EPA SUP6RFUND PROGRAM

" • C E R C L I S ••

LIST-8: SITE/EVENT LISTING

EPA ID NO.
FLD984169268

FL09B1029B53

FLD07S322198

FLD9841708CO

FLD032890691

9213

3047

7319

0)o
<uJ-l

0)
06

SITE NAUE
STREET
CITY
COUNTY CODE AND NAME

STATE ZIP
CONA DI8T.

FT. LAUOEROALE GASIFICATION PLANT
INTERSECTION OF NW 7TH AVE. «N
FT LAUOEROALE FL 33311
Oil BROWARD

G B C WEBTRON
2030 W MCNAB RD
FT LAUDEROALE FL 33309
Oil BROWARD

GARRETT HYDRAULICS
5841 NW 9TH AVE
FORT LAUOERDALE FL 33309
Oil BROWARD

GATE CITY
300 W. BROWARD BLVD
FT. LAUOERDALE FL
Oil BROWARD

GEMINI AIRCRAFT
3469 NW 55 ST
FT LAUOEROALE FL 33309
Oil BROWARD

GIL AIRCRAFT
560 NW 1STH AVENUE
FT. LAUDEROALE FL 33309
Oil BROWARO

GLOBAL ALLIANCE LABS INC
3447 NW 55 STREET
FT LAUOERDALE FL 33309
Oil BROWARD

GRAINGER, W W ELECTRONICS
6781 NW 17 AVENUE
FT LAUOEROALE FL 33309
Oil BROWARD

NFA.
FLAG

OPRBLE
UNIT EVENT TYPE

ACTUAL
START
DATE

00

00

00

00

00

00

00

00

DS1
PA1

DS1
PA1

OS1
PA1

DS1

DS1
PA1

DS1
PA1
SI1

DS1
PA I
SI1

DS1
PA1

RUN PAiti u »'...-.
RUN TIMEt 16t03ilO

VERSION: 1

ACTUAL
COUPL
DATE

CURRENT
EVENT LEAD

02/24/89 STATE(FUND)
03/19/90 03/23/90 STATE(FUND)

06/01/85
12/03/85

07/01/79
09/2S/6S

06/01/85
03/17/86

09/05/85
12/03/85
06/23/86

06/01/85
02/26/86
12/04/90

06/01/8S
02/07/86

EPA (FUND)
STATE<FUND)

EPA (FUND)
STATE(FUND)

09/22/89 OTHER

EPA (FUND)
STATE(FUND)

EPA (FUND)
STATE(FUND)
STATE(FUND)

EPA (FUND)
STATE(FUND)
EPA (FUND)

EPA (FUND)
STATE(FUND)
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Waste Management Division

Waste Programs Branch
Site Assessment Section
345 Courtland St., NE

Atlanta, GA 30365
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Date:
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"* 0S/12/92 16:26 EPft SITE fiSSESSMENT/347-4862 NO.190 P002/006

t* itfei to •:

sounc-r-./1? (R-soa, T-STA
ID? Z.....— ---•—— t

SITE NAME:

STRre-7. 3&£* k,?t &. r&^do /V\ _ ir./tffX± CONG OISTs _ (c>pt ic-'«*I)

Cl • * ^ ^~**m~*~ £.«••••• l»̂ L —— •• «• •£* «^— — — «•- ^ •• •* " ^^•»^«» ^»«-»h*

CKTY NS!>*.£ : ^>T tTik'^'LC.CV------------ CNTY CODE i __. <c-pt «-.-nal >

LATITUDE: „. / _ •' ___ LONGITUDEi __ /_ / ___ U-pt i •:•«%»l >

INVENTORY IK'O: Y REMEDIAL IWD.* Y fterlOVOL IND: N FED FPC : NO: N

RPM

SITE O£S-?»; PT jow: (-:-ot

__j£*J&JLTJb»^s^^

P*rt £: Other site infot»tn*t iert ^ffyC^~^ l>

DATE SITE F . f. ^Q U . -7 r
REPORTED: wb / fb / <T7 REPORTED t<Y : /W^, "OMM of

' " ' " " " ' " "

j XI \J * _/ ^ I -jf

— u. . J.JlL~£.*S&,J*&^ji'£&^t~£&{Jc+^. r ^
*J^-Gkry*.,. li^^...$jfe'y*~?^t'- _ jfe. «̂>1 _<a^_

(^.-^^;ĵ 2...C^^^1^uC^.-..__.___.——-———.
^̂ ..<4̂ 5.:<QO£<̂ 1 v*j&d&&_ 7&«s, . - 5. jfen f̂.
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OF CALL Praviowt •dttloiM tiMbte
TOi

jZf YOU WERE CALLED 8V- vou wel*e VISIT6O BY-

Or (O>**nU*tle«tt

PLEASEPHONE FTS DAUTOVON

PI WILL CALL AGAIN [~1 IS WAITING TO SEE YOU

RETURNED YQUB CALL Fl WISHES AN APPOINTMENT

r<c -A

-MECCIVCO 0Y DATE TIMC

•9-110 NSN

; >9«f. O - 157053

i mil
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MEMORANDUM
O'CALL Pravtow* •ditton* uiftM*

TOi

VOU WERE CALLED BV- VOU WKRE VISITED BV-

OP (Oft*«U«tK>n)

PLEASE PMONE |v i 1 FTS AUTOVON

I I WILL CALL AGAIN

("I RETURNED YOUR CALL

IS WAITING TO SEE VOU

WISHES AN At-FQINTMENT

o. Co,!!
f.v

vV

MCCCiV DATE TIMC

•3-110 •*»» 754^00-*34^01* «TANDAMO POMM •» l»»«v. ••*!)
VrMcritMo »y OftA

KAN^'M
yi0»tom •dlttont uMbto

VOCUV\<|
- O VOUWfcRE VISITED BY-

M.6ASE PHONE FTS AOTOVON

Q WIVL CALL AGAIN . • Q IS WAITING TO SEE YOU

RETURNED YOUR CALL [""1 WISHES AN APPOINTMENT

•1-110 MSN

. UBOPO 1900 -»01. 730
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VIEW SITE SUMMARY

RBF NO.i 05301

RPM/OSC NAMBi
OTHER REGIONAL CONTACTi

SECTION CODES
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C0497

*
t
i

C0492
C0495
C0498
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i

n
n
u
H
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ENTER i WAS OCCUPIED BY GATE CITY SASH AMD WINDOW OMTIL WENT OOB IN

WAS OCCUPIED BY GATE CITY SASH HMD WINDOW UNTIL WENT OOB IN
1972, 4 UNDERGROUND STORAGE TANKS TWO MAD PBNTACHLOROPHBNOL AND
MINERAL SPIRITS. FDER SAW THE CLEAN UP OF 2 TANKS TOTALLING 189
- 55 GAL DRUMS
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relevant aerial photographs are attached in Appendix 1. A review

of these aerial photographs does not show any indication of any

other underground storage tanks on the subject property. This was

confirmed during our initial field reconnaissance by conducting a

magnetometer survey of the subject property on May 18, 1989.

During our magnetometer survey a Model MAC-5IB magnetic and cable

locator was used to determine if any buried iron or steel objects

the size of tanks existed on the subject property. The entire lot

was surveyed by Kent Reetz of Enviropact, Inc. A sweeping side to

side motion with the locator was used during the survey and when

a higher frequency tone was heard this meant that the locator was

in range of an iron or steel object. Although the locator tone

frequency increased many times during the survey these signals were

all false alarms. If the locator was raised several inches higher

then the potential target the signal would disappear and this meant

a rusty bolt or rebar was detected and not actually a larger target

(i.e. tank).

The subject property was purchased in 1972 by Sun Bank and until

recently was never utilized by the Bank. In December, 1988 a large

warehouse building was demolished which encompassed 90 percent of

the site and on January 30 construction commenced on a parking lot

for the bank's use. Prior to the incident with the underground

storage tanks, Sun Bank was unaware of the existence of any tanks

on this site.



During construction of the parking lot. the four (4) 2000 gallon

underground storage tanks were discovered on February 27, 1989.

During the removal of the tanks on February 28, 1989 an intense and

unexpected rainstorm caused one of the four tanks to float and turn

over, discharging some of its contents into the excavated pit.

Initial emergency response consisted of pumping the spilled product

and rainwater into two vacuum trucks. Interim remedial measures

conducted over the next three weeks consisted of containerizing all

the contents of the tanks into 55 gallon drums. The depth of the

excavated pit after the removal of the tanks was approximately six

feet deep. Approximately 500 gallons of floating product was

pumped from the excavation and placed into drums. Once all the

contents were removed from the tanks they were decontaminated and

placed on visqueen for visual inspection.

The condition and integrity of tanks #1 and #3 did not show any

visual evidence of corrosion or leakage. Tank ?2 had six small

holes on the side of the tank while tank #4 had a 3" x 6" hole in

the side. The exact age of the tanks has not been determined but

the assumption can be made that they were installed as part of the

lumber operations, and therefore the date of installation was at

least prior to 1972. This would make the tanks at least seventeen

(17) years old. There are no records of registration for these

tanks nor are there records to show if the tanks and tank lines

were ever tested for tightness.

I IUIII



3.0 PRELIMINARY CONTAMINATION ASSESSMENT

A preliminary contamination assessment was conducted on March 21,

1989 to determine if soil and groundwater contamination existed as

a result of the presence of the underground storage tanks. One

soil boring and one monitoring well was installed by Enviropact

Drilling Services, a State of Florida certified drilling company.

Dough Lowell, Field Geologist supervised the installation of the

monitoring well to insure that proper methodology was used in the

construction and installation. Please see Appendix II for well

construction details.

The borehole for the monitoring well\was .advanced with a six-inch
\̂ —j -• -"—-........ ,.

outside diameter hollow stem auger. The borehole annuli "were

backfilled with clean 6/20 filter pack silica sand and capped with

wetted bentonite to 1-2 feet above the top of the well screens.

The casing for the shallow monitoring well was constructed of two

(2) inch ASTM Schedule 40 PVC casing with a 10 foot 0.01 inch

slotted screen interval and a five foot solid riser. The

monitoring wells were developed with a centrifugal pump until the

water was free of sediment.

The monitoring well was sampled on March 27, 1989 by Ruth Pangallo,

of Enviropact, Inc. Approximately five volumes of water were

purged from the well with a centrifugal pump. A representative

groundwater sample was obtained once pH, conductivity and

temperature readings had stabilized.

i in ill



A decontaminated teflon bailer was used for sample retrieval.

Decontamination procedures as listed in Enviropact, Inc. monitoring

well sampling techniques manual were observed throughout. The

groundwater samples were placed in a cooler and transported to the

laboratory for analysis. The groundwater sample from MW-1 was

analyzed for mineral spirits, EPA method 601, 602, 608 and 625

parameters. Reports of analyses (log numbers #29881 and #29934)

from Enviropact, Inc. laboratory are attached as Appendix III.

Groundwater and soil analyses are summarized in the attached tables

which list parameters analyzed for and found to be above detectable

limits. The soil samples collected from the 0-2 ft. interval and

the soil/water interface (6 to 8 feet below grade) both exhibited

low levels of mineral spirits. The groundwater sample obtained

from monitoring well #1 (MW-1) exhibited elevated concentrations

of benzene (2.1 ug/1), bis (2-Ethylhexyl) phthalate (24.6 ug/1),

ethyl benzene (13.3 ug/1), mineral spirits (1,670 ug/1),

pentachlorophenol (6,120 ug/1), toluene (23.3 ug/1), xylene (195

ug/1) , 2-chl or ©naphthalene (2.6 ug/1), and 2,4-dimethyl phenol (3.6

ug/1).

The level of benzene measured in the groundwater sample is above

(̂  the maximum contaminant level (MCL) allowed by the county under the

^ Broward County Code Chapter 27-5.073. There are no maximum
v contaminant levels (MCL) established by the county for the specific

parameters pentachlorophenol and 2,4-diroethyl phenol, but these

I IHIill



parameters would fall under the category of phenolic compounds

which is regulated by the county. The maximum contaminant level

(MCL) for total phenols is 0.001 mg/1 and therefore the

concentration of both pentachlorophenol and 2,4- dimethyl phenol

exceed this standard.

3.1 BOIL-GAS SURVEY

A soil-gas survey was conducted on May 18, 1989 to define the

extent of excessively contaminated soils in the vicinity of the

underground tank excavation. The soil-gas survey was initiated

near the tank backfill and soil gas sampling points were placed in

a grid pattern extending put from the tank excavation. A total of_̂——..„_..„..-.-.
fourteen (14) locations (two samples per location - 24 samples)

were surveyed with the organic vapor analyzer (OVA) instrument

equipped with a flame ionization detector (FID).

The ground probe technique method was used during this survey which

involved the placement of a steel tube into the ground to a depth

of two feet six inches and then four feet eight inches. The

monitoring well depth to water was measured prior to commencement

of the soil-gas survey and the water table elevation was five feet.

Experience has shown that the best results are obtained from a

soil-gas survey when the probe is placed a few inches above the

water table elevation (four feet eight inches).

6



The results of the soil-gas survey indicates that the extent of

soil contamination appears to be limited to immediately around the

existing monitoring well (MW-l). The highest soil gas

concentrations detected during the survey were at sample points #6

and #10. Please see Appendix IV for the approximate locations of

these survey points. Also please see Appendix V for a summary of

the (OVA) analytical results.

Based on the soil gas survey the soil in the vicinity of the tank

excavation does not appear to be excessively contaminated.

4.0 SITE HYDROGEOLOGY

The depth to groundwater at this location was 8.72 feet during our

sampling of the monitoring well on March 27, 1989. During our

initial response it was noted that groundwater at this site may be

influenced by tidal fluctuations. The site is located above the

eastern portion of the Biscayne Aquifer which is the principal

source of fresh water in the southeastern portion of Florida. This

portion of the aquifer is assumed to be classified as G-2

groundwater. During our assessment we will verify this

classification based on analysis of total dissolved solids.

The property is not located within the boundaries of any presently

enforced Broward County wellfield protection areas and is therefore

not presently subject to any wellfield protection ordinance

regulations. Located to the ̂ outh_qf_the.property is the New River

ill! ft



which may influence groundwater flow and the hydraulic gradient of

the subject property. A review of the DER drinking water quick

look report indicates that there are no public potable wells

located within one mile of the site and that all drinking water

sources are connected to a public water system. From a public

health perspective, the one main environmental pathway or exposure

route would be consumption of water containing the contaminants

detected. Based on the results of our water supply well survey,

the potential risk to public health from exposure to contamination

at this site is expected to be low. Therefore, further interim

remedial measures to abate imminent hazards to human health and the

environment are not recommended at this time.

5.0 PROPOSED ASSESSMENT

Enviropact proposes to install five (5) monitoring wells in an

effort to determine the horizontal and vertical extent of

contamination. These monitoring wells will be installed at the

locations as diagramed on the site map in Appendix VI.

The monitoring wells will be installed by a State of Florida

certified driller using a 6-inch diameter hollow stem auger. The

four (4) additional shallow monitoring wells will be drilled to a

depth of fifteen feet and the one (1) deep monitoring well will be

drilled to a depth of thirty feet. The shallow wells will be

constructed by 15 feet of 2-inch diameter schedule 40 PVC casing

with 10 feet of well screen {slot size 0.01 inch) and a five foot

8
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riser. The deep monitoring will be constructed of 30 feet of 2-

inch diameter schedule 40 PVC casing with 10 feet of well screen

(slot size of 0.01 inch) and a twenty foot riser. The annular

space will be filled with 6/20 silica filter sand to one foot above

the top of the screen. The filter pack will be sealed with a six-

inch thick layer of bentonite, and the remainder of the annular

space filled with cement grout, into which a steel riser will be

set. See Appendix II for well construction details.

The wells will be developed using a gas powered centrifugal pump

until all sediments are removed. These monitoring well rims will

be surveyed by a State of Florida registered land surveyor so a

potentiometric surface map of the site area can be prepared.

Groundwater samples collected from the newly installed monitoring

wells will be analyzed for mineral spirits, and for EPA method 602

and 625 parameters.

6.0 TIMETABLE

A Contamination Assessment Report will be prepared and submitted

to BCEQCB within sixty (60) days of written approval of this plan.

An extension may be requested if additional wells become necessary

to fully delineate the extent of groundwater contamination.



TABLE 1

BOIL ANALYSES ABOVE DETECTABLE LIMITS

PARAMETERS

Mineral Spirits

Xylene

SB-1
(0-2-)
(ag/kg)

46.7

BDL

SB-1
(water table)

(mg/kg)

76.4

0.39

BOL = Below Detectable Limits



TABLE 2

GROUNDWATER ANALYSES ABOVE DETECTABLE LIMITS

Well No.
Depth
(feet) Parameters

Concentration
(ug/1)

Guidance
Concent rat ions

MW-1 15 Benzene 2.1 1.0 ug/1 see below
(A,C,D)

(A)

(B)

(C)

Ethyl Benzene . 13.3

Toluene 23.3

Xylene, Total 195.0

Bis (2-Ethylhexyl)
Phthalate 24.6

Mineral Spirits 1,670

Pentachlorophenol 6,120

2-Chloronaphthalene 2.6

2, 4 -Dimethyl Phenol 3.6

Broward County Groundwater Standards Chapter 27-5.

DER Groundwater Minimum Criteria, Guidance Concentrations.

FAC 17-70.011(5) (a) ; Total VGA (the sum of concentrations of

See below (C)

See below (C)

See below (C)

——

——

c 220 ug/1 (B)

0.9 ug/1 (B)

400 ug/1 (B)

benzene, toluene, total
xylenes, and ethylbenzenes) not to exceed 50 ug/1.

(D) FAC 17.22.210 State of Florida Maximum Contaminant Level (MCL) for Primary Drinking
Water Standards.



APPENDIX I

AERIAL PHOTOGRAPHS
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POOR LEGIBILITY

PORTIONS OF THIS DOCUMENT
MAY BE UNREADABLE, DUE TO

rr¥¥" QUALITY OF THE
ORIGINAL



APPENDIX II

WELL CONSTRUCTION DIAGRAMS
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ENVIROPACT INC.
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= N.T.S.
J. M. PETERSON ,P.G.

MONITORING WELL CONSTRUCTION
SUN BANK



FLUSH MOUNT
PROTECTIVE STEEL

ASSEMBLY

SURFACE ELEVATION _

WATER TIGHT LOCKING CAP

NEAT CEMENT GROUT

SCH. 40 PVC CASING

BENTONIT-E SEAL-

•010 SCH. 4O PVC SCREEN

6/20 MESH SILICA SAND

CAP BOTTOM

ENVIROPACT INC.
ENVIRONMENTAL CONSULTING AND ANALYSIS

«: N.T.S.
P. THORNBURY

MONITORING WELL CONSTRUCTION

SUN BANK

ill II!!
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LAB RESULTS



ENV1ROPACT

. 15954
SUN BANK/-SOUTH FLORIDA N>-Â ...
GENERAL SERVICES ADMNSTR; ... k :
1431'NORTHEAST 26TH ST.,-•-••>
WILTON.MANORS, FL 33305.-<:'. "
ATT •: MR. DOUGLAS K. SINCLAIR
Sample"Collected: 3/27/69
Sample Received: 3/27/89
Sample Description:300 W. BROWARD BLVD.

EXCAVATION AREA

Page
April :
Report

1 of
1989; •
2993.4

20

LAB I.D. 86119

.Collected
CENTER OF TANK

By: RUTH A. 'PANGALLO

REPORT OF ANALYSIS : MW 1 UNITS DATE

BIS .(2-CHLOROETHYL) ETHER
2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ALDRIN-- . • -
ANTHRACENE
BENZENE"
BENZIDIHE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
BENZO. <G,H,I) PERYLENE
BENZO :(K) FLUORANTHENE
BETA BHC
BIS -(CKLOROISOPROPHYL) ETHER
BIS. (2-rCHLOROETH6XY) METHANE'
BIS '(2-ETHYLHEXYL) PHTHALATE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE -~ .. '
BUTYL' BENZYL PHTHALATE
CARBON TETRACHLORIDE
CHLORDANE
CHISROBENZENE

< 6
< 4
< 2
< 4
< 2
< 2
2.1 -

< 44
< 8 .
< 3
< 5
< 4 ,
< 5 . ' .
< 5 ••"-
< 6 -•„...
< 6 __ ̂ .

< 0.5 - -
< 0.5 .
< 0.5;-̂
< 3 T-~~ -•
< 0.5 :
< 40 . -
< 0.5

Atg/1 4/06/89
Mg/1 '- - 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Jig/1 4/06/89
/*g/l - 4/06/89
/tg/1 ^ ." 3/29/89
Mg/1 - 4/06/89
/ig/1 - 4/06/89
pg/1 .". 4/06/89
pg/1 •-• 4/06/89
Jtg/1 4/06/89
Itq/I . — 4/06/89
Mg/1 4/06/89
/tg/1 ' 4/06/89
Mg/1 4/06/89
/ig/1 ••—' 4/06/89
Mg/1 3/29/89
ng/I - • 3/29/89
/ig/1 .3/29/89
|tg/l ' ' 4/06/89
/ig/1 : 3/29/89
/ig/1 -*u- - 4/06/89
/ig/1 - -- 3/29/89



BITE HEALTH AND SAFETY PLAN FORM EMERGENCY CONTACTS

PROJECT/SITE MANAGER! Janet Peterson

ON-BITE COORDINATORS Paul Thornbury

ENVIRONMENTAL AGENCYI DCEQCB - ( ) 765-4900

FIRE DEPARTMENT: FT. Lauderdale (911) 761-5320

POLttCB DEPARTMENT: FT. Lauderdale (911) 761-5700

STATE POLICE: i

HEALTH DEPARTMENT: 357-6305
POISON CONTROL CENTER: - 1 (000) 202-3171

MEDICAL EMERGENCY PHONE: 764-8900

HOSPITAL NAME: Las Olas Community Hospital

HOSPITAL ADDRESS: 1516 East Las Olas Boulevard

NAME OF CONTACT AT HOSPITAL: PHONEt

24-HOUR AMBULANCE: American Ambulance 925-200
Medics Ambulance Service 463-8400

ROUTE TO HOSPITAL:

East: on Broward Boulevard to Andrews Avenue; south
to Las Olas Boulevard (2 blocks); east 1 mile to
hospital (southside of Las Olas Boulevard) .

DISTANCE TO HOSPITALS 1.25 Miles

ATTACH MAP WITH ROUTE TO HOSPITAL

CONTINGENCY PLANS - SUMMARIZE BELOW

SITE HEALTH AND SAFETY PLAN APPROVALS

___________________________ DATES

___________________________ DATES

11



SITE HEALTH AND SAFETY PLAN FORM CAMP DRESSER & McKEE INC,

SITE PERSONNEL AND RESPONSIBILITIES (INCLUDE SUBCONTRACTORS)

NAME FIRM/REGION RESPONSIBILITIES

Pavil Thornbury Enviropact, Inc.
Miami Division

On-site Manager/Coordinator A-B-C-D-E
F-G-H

Paul Thornbury Enviropact, Inc.
Miami Division

SUCH A-B-C-D-E
F-G-H

Charlie Magistro Enviropact, Inc.
Miami Division

Drilling Coordinator

10



SITE HEALTH MUD SAFETY PLAN FORM DECONTAMINATION PROCEDURES

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION, AND SUPPORT ZONES

PERSONAL DECONTAMINATION SAMPLING EQUIPMENT DECONTAMINATION HEAVY EQUIPMENT DECONTAMINATION

SUMMARIZE BELOW AND/OR ATTACH
DIAGRAM

See attached diagrams, page 9
and 10.

[ } Not needed

SUMMARIZE BELOW AND/OR ATTACK
DIAGRAM

Rinse off soil and other gross
contamination with clean water.

t
Steam clean after rinse. Wipe with
isopropyl alcohol after steam
clean.

[ ] Not needed

SUMMARIZE BELOW AND/OR ATTACH
DIAGRAM

Rinse off soil and other gross
contamination with clean water.

Steam clean after rinse.

[ ] Not needed

CONTAMINATION AND DISPOSAL METHOD

Protective clothingt drummed and
stored on site. ~ "'""'

Water: run off into trench on
site.

CONTAMINATION AND DISPOSAL METHOD

Cuttings and soil: drummed and
stored on site.

Water: run off into trench on
site.

CONTAMINATION AND DISPOSAL
METHOD

Water: run off into trench on
site.



SITE HEALTH AND SAFETY PLAN FORM

MONITORING EQUIPMENT : SPECIFY BY TASK. INDICATE TYPE AS NECESSARY. ATTACH ADDITIONAL SHEETS AS NEEDED

INSTRUMENT TASKS ACTION GUIDELINES

Combustible A-B-C-D 0-10% LEL No explosion hazard.
Gas Indicator E-F-G-H 10-25% LEL Potential explosion hazard? Notify SHSC.

> 25% LEL Explosion hazard {interrupt task/ evacuate.
21.0% O, Oxygen normal.

< 21.O% 02 oxygen deficient) Notify SHSC.

N/. < 19.5% O_ Interrupt task/ evacuate.

Radiation A-B-C-D 3 X Background Notify SHSC.
Survey Meter E-F-G-H > 2jnA/hr: Interrupt task/ evacuate.

N/A

Photoionization A-B-C-D Specify: N/A
Detector E-F-G-H [ ] 11.7 ev [ •] 10.2 ev [ ] 09.8 ev [ ] __ ev Type: __

Flame lonization A-B-C-D Specify: Foxboro Century 128 organic vapor analyzer
Detector E-F-G-H Type: with FID.

Delector Tubes/ A-B-C-D Specify: N/A
Monilox E-F-G-H Type:
Respirable A-B-C-D Specify: N/A
Dust Monitor E-F-G-H Type:

Other A-B-C-D Specify: Air sampling pump with XAD charcoal tube.
E-F-G-H

COMMENTS

NOTE; Annual exposure
not to exceed 100
mrem/yr or 50 urem/
hr average.



TASKS:'
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1 *-" OITB HEALTH AMD SAFETY PLAN FORM

FIELD INVESTIGATION ACTIVITIES COVERED UDDER THIS PLAN
ATTACH ADDITIONAL SHEETS AS NECESSARY LEVEL OF PROTECTION

TASK DESCRIPTION/SPECIFIC TECHNIQUE
/SITE LOCATION

A Soil gas survey

B Soil boring installation

c Monitoring well installation

D Groundwater sample acquisition

E

F

TYPE

INTRUSIVE

NON-INTRUSIVE

INTRUSIVE

NON-INTRUSIVE

INTRUSIVE

NON-INTRUSIVE

INTRUSIVE

NON-INTRUSIVE

INTRUSIVE

NON-INTRUSIVE

INTRUSIVE

NON-INTRUSIVE

PRIMARY

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

CONTINGENCY

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

A B C D

MODIFIED

SCHEDULE

ACTIVITIES/TASKS OF GREATEST CONCERN! 8OHHARIZE BELOW



DREBSBR * MCKEB INC

CONTAMINANT

Mineral
spirits
Pentachloro-|6120 ug/1
phenol chest Pain

titis.

NA = Not Available
sw . surface Water

c = soil

NE . None Established
GW - oroundwater

4

unknown

A - Air
T = Tailings



SITE HEALTH AMD SAFETY PLAN FORM

SITE HISTORY! SUMMARIZE BELOW
v

site formerly part of Gate City Lumber Company which at one time (1949-1972) took up
three city blocks. Last building on-site from lumber yard was demolished in December,
1988. Underground tanks were recently discovered which contained wood-treating
material.

KNOWN OR SUSPECTED WASTES DISPOSED! SUMMARIZE BELOW

Mineral spirits based wood-treating compound with pentachlorophenol (PCP) as active
ingredient.

HAZARDS OF CONCERNt

[ ] Heat Stress allach guidelines [ ] Noise

[ ] Cold Stress allach guidelines [ ] Inorganic
• - - Chemicals

[ ] Explosion/Flammable
[ ] Organic

[ ] Oxygen Deficient Chemicals

[ ] Radiological

[ ) Biological

[ ] Other
Specify

PRINCIPAL DISPOSAL METHODS AMD
PRACTICESt SUMMARIZE BELOW

Abandoned underground tanks.



BITE HEALTH AMD SAFETY PLAN FORM
REM II HEALTH AMD SAFETY PROGRAM

THIS PAGE RESERVE FOR SITE MAP



SITE HEALTH AND SAFETY PLAN FORM

SITE NAME former Gate

PREPARED BY Ms. Janet

FIRM EnvJ.ropact. Inc.
Miami. Florida

DESCRIPTION

Preliminary

Citv Lumber Company LOCATION

M. Peterson

. 4790
33014

N.W. 157th Street

OF ACTIVITIES

Assessment [

Initial Investigation

Initial Investigation
"Sampling"

SITE DESCRIPTION AND

Half a city block in

I

1

]

[X]

[

[

I

]
)

1

Clean-Up

Oversight

Other Specify

FEATURES} SUMMARIZE

t

[

[

1

1

]

DATE

300 West Broward
Fort Lauderdale

__ / __ ,

_̂

SITE TYPE} CHECK AS MANY

Active

Inactive
Secure

Unsecure

Enclosed
Space

t 1

[X)

t ]

[X]

[ ]

APPLICABLE

Landfill

Uncontrolled
Industrial

Recovery

Well Field

[

I
[

[

t

Boulevard
Florida

AS

] Unknown

] Other
Specify

1

]

]

BELOW

downtown Fort Lauderdale
adjacent bank. Underground

SURROUNDING POPULATION! [ ]

• Site currently a parking lot
tanks were discovered on-site

Residential []Industrial [

in

]

February, 1989.

Rural [X] Urban

for an

[ ] Other



SITE

APPENDIX VII

SPECIFIC HEALTH AND
SAFETY PLAN
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APPENDIX VI

PROPOSED MONITORING WELL LOCATION



nNWi^Aui, ^. -,*u aw xo^n a i-., maw, r u ^o^-o^x ,

SOIL VAPOR SURVEY Page: i of 1

Client: Sun Bank Project #: 5g54 - Q02

Location: 300 West Broward Blvd.

Date: 5 / 1 8 / 8 9 Time Start: 10:oo Time Finish: 5:0o

Temperature: 95 Humidity: 93% Rain Within Past 24 Hrs.: Yes 0 No g

Vapor Analysis By: FID Q PID g GC g Groundwater Depth: 51

POINT

1

2

3.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

ANALYSIS (ppm)

20,30

ND,ND

1.5, 1.5

1.0, ND

ND,ND

300, ND

ND.ND

ND,ND

ND,ND

90, >500

5, ND

8, 80

ND,ND

ND,ND

PROBE DEPTH

2'6", 4'8"

2*6", 4' 8"

2'6", 4'8" -

2'6".4 '8"

2 '6" .4 ' 8«

2 '6", 4 '8"

2'6",4'8"

2 '6 M . 4 1 8"

2 '6 f l .4 '8"

2'6".4'8"

2'6".4 '8"

2 '6 ' ,4 'B"

2'6",4'8"

2'6",4'8"

ADDITIONAL COMMENTS :
ND - Non Detected

MW #1 head space (10 ppm)

COMMENTS

.._

* T

'

Survey By: Ooug Lowen , Kent Reetz | Project Consultanr: Paul Thornburv



APPENDIX V

SUMMARY OF SOIL GAS SURVEY RESULTS

in-1 ill!
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APPENDIX IV

SOIL GAS SURVEY POINTS



15096
MONTGOMERY ENTERPRISES (331)
891 SPRUCE LANE
NARANJA, FL 33032

Sample Collected: 1/16/89
Sample Received: 1/16/89
Sample Description:625 ANALYSIS

REPORT OF ANALYSIS : HOSE BLANK

4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
4,4'-DDE
4,4'-DDD
4,4'-DOT
EPA METHOD 625
EPA METHOD 608

page 4 of
April 20, 1989
Report 29134
LAB ID. 86119

Collected By: RUTH A. PANGALLO

UNITS

< 5
< 3
< 6
< 3
< 5

DATE

1/23/89
1/23/89
1/23/89
1/23/89
1/23/89

it«d,

. Glass
Laboratory Manager
Enviropact Services, Inc



15096
MONTGOMERY ENTERPRISES (331)
891 SPRUCE LANE
NARANJA, FL 33032

Page 3 of
April 20, 1989
Report 29134
LAB ID. 86119

Sample Collected: 1/16/89
Sample Received: 1/16/89
Sample Description:625 ANALYSIS

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : HOSE BLANK UNITS DATE

PCS 1248
PCS 1242
PCB 1254
PCS 1260
PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PYRENE
TOXAPHENE
1 , 2-DICHLOROBENZENE
1 , 2 , 4 -TRICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
2 -CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYI.-4 , 6-DINITROPHENOL
2 , 4-DICHLOROPHENOL
2, 4 -DIMETHYL PHENOL
2 , 4-DINITROTOLUENE
2 , 4 -DINITROPHENOL
2,4, 6-TRICHLOROPHENOL
2 , 6-DINITROTOLUENE
3,3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3 MSTEYLPEENOL

< 40
< 40
< 40
< 40
< 4

^< 6
< 2
< 2
< 40
< 2
< 2
< 2
< 5
< 2
< 4
<-24
< 3
< 3
< 6
< 42
< 3
< 2
< 17
< 2
< 3

Mg/1 1/23/89
Mg/1 l/23/8"9
jig/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
/ig/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 - 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89



15096
MONTGOMERY ENTERPRISES (331)
891 SPRUCE LANE
NARANJA, FL 33032

Page 2 of 4
April 20, 1989
Report 29134
LAB ID. 86119

Sample Collected: 1/16/89
Sample Received: 1/16/89
Sample Description:625 ANALYSIS

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : HOSE BLANK

DIMETHYL PHTHALATE
ENDOSULFAN SULFATE
ENDOSULFAN-II
ENDOSULFAN-I
ENDRIN
ENDR1N ALDEHYDE
FLUORANTHENE
FLUORENE
GAMMA BHC
HEPTACHLOR
HEPTACHLOR-EPOXIDE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROETHANE
HEXACHLOROCYCLOPENTADIENE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE
N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYIAMINE
N-NITROSODI-N-PROPYLAMINE
NAPHTHALENE
NITROBENZENE
PCB 1016
PCB 1221
PCB 1232

< 2
< 6
< 5
< 5
< 5
< 10
< 2
< 2
< 5
< 2
< 2
< 2
< 1
< 2
< 10
< 4
< 2
< 10
< 2
< 10
< 2
< 2
< 40
< 40
< 40

UNITS DATE

Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
M9/1 1/23/89
Mg/1. 1/23/89
M9/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/8S

HI il II



ENV1ROPACT
15096

MONTGOMERY ENTERPRISES (331)
891 SPRUCE LANE
NARANJA, FL 33032

Page 1 of
April 20, 1989
Report 29134
LAB I.D. 86119

Sample Collected: 1/16/89
Sample Received: 1/16/89
Sample Description:625 ANALYSIS

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS ; HOSE BLANK UNITS DATE

BIS (2-CHLOROETHYL) ETHER
2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ALDRIN
ANTHRACENE
BENZIDINE
BENZO (A) ANTHRACENE
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
BENZO (A) PYRENE
BENZO (G,H,I) PERYLENE
BETA BHC
BIS (CHLOROISOPROPHYL) ETHER
BIS (2-CHLOROETHOXY) METHANE
BIS (2-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
CHLORDANE
CHRYSENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO (A,H) ANTHRACENE
DIELDRIN
DIETHYL PHTHALATE

< 6
< 4
< 2
< 4
< 2
< 2
< 44
< 8
< 5
< 5
< 3
< 4
< 5
< 6
< 6
-173.1
< 3
< 40
< 3
< 3
< 3
< 3
< 3
< 22

Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/l 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
M9/1 - 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89
Mg/1 1/23/89

ENWSOPACT. INC
MIAMI OMSON

«790NW Ib7m SIRED
MIAMI. FL330U-6471

305-620 «700



of 10

1431 NORTHEAST 26TH ST-

Si!

REPORT OF ANALYSIS

- 300

WT INTERFACE.

2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,4,6-TRICHLOROPHENOL
2,6-DINITROTOLUENE
3,3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3 METHYLPHENOL
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
4,4'-ODD
4,4'-DD£
4,4'-DDT
EPA METHOD 3540/8270
EPA METHOD 5030/8010 & 8020

< 16
< 3.3
< 3.3
< 3.3
< 16
< 3.3
< 3.3
< 3.3
< 16
< 3.3
< 3.3
< 3.3

page 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

mg/kg
rag/kg
rag/kg
rog/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

DATE

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
"3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89

Respectfully Submitted,

ItlI f x-treflrey :>• oj.——
^laboratory Manager

Enviropact Services, In.



15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 9 of 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : WT INTERFACE UNITS DATE

TOLUENE
TOXAPHENE
TRANS-1 , 2-DICHLOROETHENE
TRANS-1 , 3-DICHLOROPROPENE
TRI CHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE, TOTAL
1 , 1-DICHLOROETHEKE
1 , 1-DICHLOROETHANE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLQROETHANE
1,1,2, 2-TETRACHLOROETHANE
1 , 2-DICHLOROBENZEHE
1 , 2-DICHLOROETHANE
1 , 2-DICHLOROPROPANE
1,2, 4-TRICHLOROBEN2ENE
1 , 3-DICHLOROBENZENE
1 , 4 -DI CHLOROBEN2ENE
2-CHLOROETHYLVINYL ETHER
2 -CHLORONAPHTHALENE
2-CHLOROPHENOL
2 -METHYL-4 , 6-DINITROPHENOL
2 , 4-DICHLOROPHENOL
2, 4 -DIMETHYL PHENOL

< 0.125
< 16
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
0.39

< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 3.3
< 0.125
< 0.125
< 0.125
< 3.3
< 3.3
< 16
< 3.3
< 3.3

mg/kg
rag/kg
rag/kg
mg/kg
mg/kg
B»g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

3/22/89
3/28/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/28/89
3/22/89
3/22/89
3/22/8S
3/28/8S
3/28/8!
3/2B/8!
3/28/8'
3/28/8



15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : HR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 8 of 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : WT INTERFACE UNITS DATE

HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE
METHYL TERT BUTYL ETHER
METHYLENE CHLORIDE
MINERAL SPIRITS
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
PENTACHLOROP-HENOI.
PHENANTHRENE
PHENOL
PYRENE
TETRACHLOROETHENE

< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 0.125
< 0,125
<CfttT~*
<TT.3
< 3.3
< 3.3
< 3.3
< 3.3
< 16
< 16
< 16
< 16
< 16
< 16
< 16
< 16
< 3.3
< 3.3
< 3.3
< 0.125

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89

• 3/22/89
3/22/89
3/27/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/8S



15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES, ADMNSTR.
1431 NORTHEAST 2 6TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 4 of 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : 0-2 FT. UNITS DATE

TOLUENE
TOXAPHENE
TRANS-1 , 2-DICHLOROETHENE
TRANS-1 , 3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE, TOTAL — -•
1 , 1-DICHLOROETHENE
1 , 1-DICHLOROETHANE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
1,1,2 , 2-TETRACHLOROETHANE
1 , 2-DICHLOROBENZENE
1 , 2-DICHLOROETHANE
1 , 2-DICHLOROPROPANE
1,2,4 -TRICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER
2 -CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYL-4 , 6-DINITROPHENOL
2 , 4-DICHLOROPHENOL
2, 4 -DIMETHYL EHENOL

< 0,125
< 160
< 0,125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 0.125
< 33
< 0.125
< 0.125
< 0.125
< 33

- < 33
< 160
< 33
< 33

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg-
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
.mg/kg
mg/kg
mg/kg

- mg/kg

3/22/89
3/28/89
3/22/89
3/22/89
.3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/22/89
3/28/89
3/22/89
3/22/8S
3/22/8S
3/28/8S
3/28/8<
3/28/81
3/28/8
3/28/8



15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305 — ~
ATT : MR^DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 5 of 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : 0-2 FT. UNITS DATE

2 ,4-DINITROPHENOL
2 , 4 -DINITROTOLUENE
2,4, 6-TRICHLOROPHENOL
2 , 6-DINITROTOLUENE
3,3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3 METHYLPHENOL
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
4,4' -DDD
4, 4 '-DDE
4,4' -DOT
EPA METHOD 3540/8270
EPA METHOD 5030/8010 & 8020

< 160
< 33
< 33
< 33
< 160
< 33
< 33
< 33
< 160
< 33
< 33
< 33

-— - mg/kg
mg/kg
mg/kg
mg/kg
nig/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89

Analyses performed in accordance with E.P.A., A.S.T.M., "Standard
Methods or other approved methods.

, Respectfully Submitted,
/£ ,- x9

i>

S. Glass
'—laboratory Manager
Enviropact Services, Inc



15954 -~ —~
,SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 6 of 10
March 30, 1989
Report 29881

LAB ID. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : WT INTERFACE UNITS DATE

BIS (2-CHLOROETHYL) ETHER
2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ALDRIN
ANTHRACENE
BENZENE
BENZTDIHE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLDORANTHENE
BENZO (G,H,I) PERYLENE
BENZO (K) FLDORANTHENE
BETA BHC
BIS (CHLOROISOPROPHYL) ETHER
BIS (2-CHLOROETHOXY) METHANE
BIS (2-ETHYLHEXYL) PHTHALATE
BROMODI CHLOROMETHANE
BROMOFORM
BROMOMETHANE
BUTYL BENZYL PHTHALATE
CARBON TETRACHLORIDE
CHLORDANE
CHLOROBENZENE

< 3.3
< 3.3

. < 3.3
< 3.3
< 3,3
< 3.3
< 0.125
< 16
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 0.125
< 0.125
< 0.125
< 3.3
< 0.125
< 16
< 0.125

mg/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
mg/kg

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/89
3/22/89
3/22/89
3/28/89
3/22/89
3/28/89
3/22/89



15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89

Page *~v7 of 10
March 30, 1989
Report 29881

LAB ID. 86119 -

Collected By: DOUG LOWELL
Sample Description:SUN BANK, 300 BROWARD BLVD.

REPORT OF ANALYSIS : WT INTERFACE UNITS DATE

CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHRYSENE
CIS-1 , 3-DICHLOROPROPENE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBEN2O (A,H) ANTHRACENE
DIBROMOCHLOROMETHANE
DI CHLORODIFLUOROMETHANE
DIELDRIN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
ENDOSUUAN SULFATE
ENDOSULFAN-I
ENDOSULFAN-II
ENDRIN
ENDRIN ALDEHYDE
ETHYL BENZENE
FLUORANTHENE
FLUORENE
GAMMA BHC
HEPTACHLOR
HEPTACHLOR-EPOXIDE
HEXACHLOROBENZENE

< 0.125
< 0.125
< 0.125
< 3.3
< 0.125
< 3.3
< 3.3
< 3.3
< 0.125
< 0.125
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 0.125
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3
< 3.3

mg/kg
mg/kg
mg/kg
ing/kg
mg/kg .
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
rag/kg
mg/kg
mg/kg
mg/kg

3/22/89
3/22/89
3/22/89
3/28/89
3/22/89
3/28/89
3/28/89
3/28/89
3/22/89
3/22/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/8S
3/28/8S

" 3/28/8S
3/28/8!
3/22/8!
3/28/8!
3/28/81
3/28/8
3/28/B
3/28/8
3/28/8



15954
SUN .BAUK/SOUTH FLORIDA. N. A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON*MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 3 of 10
March 30, 1989
Report .29881

LAB ID. . 86119

-Collected By: DOUG LOWELL

REPORT OF ANALYSIS : 0-2 FT. UNITS DATE

HEXACHLOROBDTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE
METHYL ,TERT -BUTYL ETHER
METHYLENE CHLORIDE
MINERAL SPIRITS
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSODXPHENYLAMINE
NAPHTHALENE . .
NITROBENZENE
PCB..1016
PCS 1221
PCB 1232
PCB 1242
•PCB 1248
PCB 1254
PCB 1260
PENTACHLOROPHENOL -
PHENANTHRENE
PHENOL
PYRENE
TETRACHLOROETHENE

< 33
< 33
< 33
< 33
< 33
< 0.125
< 0.125
46.7

< 33
< 33
< 33
< 33 -
< 33^-
< 16.0-
< 160
< 160
< 160
< 160
< 160
< 160
< 160
< 33-
< 33
< 33
< 0.125

mg/kg
ag/kg
mg/kg
ing/kg
ag/kg
ngAg
ag/kg
ng/fcg
»g/kg
ag/kg
ag/kg
ng/kg
aig/kg
ag/kg
ag/kg
ag/kg
ag/kg
ag/kg
ag/kg
ag/kg
ng/Jcg ..-
ag/kg. ̂  -
ag/kg
ag/kg *r
ag/kg

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
' 3/22/89
3/22/89
3/27/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/89



15954 :
SUN BANK/SOUTH FLORIDA N.A. •"
GENERAL SERVICES ADMNSTR. . ".
1431 NORTHEAST 26TH ST. - ..
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR " .——̂
Sample Collected: 3/21/89
Sample Received: 3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD.

Page 2 of 10
March 30, 1989
Report 29881

LAB ID. 86119 '•";

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : 0-2 FT, UNITS DATE

CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHRYSENE
CIS-1 , 3-DICHLOROPROPENE
DI-N-BUTYi PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO (A,H) ANTHRACENE
DIBROMOCHLOROMETHANE
DICHLORODIFLUOROMETHANE
DIELDRIN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
ENDOSULFAN SULFATE
ENDOSULFAN-I
ENDOSULFAN-II
ENDRIN
ENDRIN ALDEHYDE
ETHYL BENZENE
FLUORANTHENE
FLUORENE
GAMMA BHC
HEPTACHLOR
HEPTACHLOR-EPOXIDE
HEXACHLOROBENZENE

< 0.125
< 0.125
< 0.125
< 33
< 0.125
< 33
< 33
< 33
< 0.125
< 0.125
< 33
< 33
< 33 .... "
< 33
< 33
< 33
< 33
< 33
< 0.125
< 33
< 33

-- — < 33
< 33
< 33

—"""' < 33

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

3/22/89
3/22/89
3/22/89
3/28/89
3/22/89
3/2S/89
3/28/89
3/28/89
3/22/8S
3/22/8S
3/28/8<
3/28/8*
3/28/8!
3/28/8!
3/28/8!
3/28/81
3/28/8
3/28/8
3/22/8
3/28/8
3/28/8
3/28/8
3/28/8
3/28/€
3/28/J



ENV1ROPACT

15954
SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH •ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR * -
Sample Collected: 3/21/89
Sample Received: —3/21/89
Sample Description:SUN BANK, 300 BROWARD BLVD

Page 1 of 10
March 30, 1989
Report 29881

LAB I»D. 86119

Collected By: DOUG LOWELL

REPORT OF ANALYSIS : 0-2 FT. UNITS DATE

BIS (2-CHLOROETHYL) ETHER
—2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ALDRIN
ANTHRACENE

- BENZENE
•̂BENZIDINE
-BENZO (A) ANTHRACENE
BENZO (A) PYRENE

: BENZO (B) FLUORANTHENE
.BENZO (G,H,I) PERYLENE
"BENZO (K) FLUORANTHENE
BETA BHC
BIS {CHLOROISOPROPHYL) ETHER
BIS (2-CHLOROETHOXY) METHANE
BIS (2-ETHYLHEXYL) PHTHALATE
BROMODICHLOROMETHANE
.̂ ROMOFORM
BROMOMETHANE ' "

- BUTYL BENZYL EHTHALATE
"CARBON TETRACHLORIDE —— .
CHLORDANE
CHLOROBENZENE - -

< 33
< 33
< 33
< 33
< 33
< 33
< 0.125

-< 160
< 33
< 33'
< 33

- < 33
'""<" 33
*: 33
~< 33
< 33
< 33
~< 0.125 .-••
."< 0.125
< 0.125: < 33
.< 0.125
—C 160
< 0.125

mg/kg
mg/kg
mg/kg
mg/kg' "
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Jcg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg---
mg/kg

3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/89
3/28/89
3/28/89
3/28/89
3/28/89
_3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/28/89
3/22/89
3/22/89
3/22/89
3/28/89
3/22/B9
3/28/89
3/22/89



15954
SUN BANK/SOUTH FLORIDA N.A. -
GENERAL-SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/27/89
Sample Received: 3/27/89
Sample Description:QUALITY CONTROL

Page 20 of 20
April 7, 1989 -

- Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : EQUIPMENT BLANK UNITS DATE

2 , 4-DINITROPHEKOL
2 , 4-DINITROTOLDENE
2,4, 6-TRICHLOROPHENOL
2 , 6-DINITROTOLUENE
3,3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER'
4-CHLORD-3 METHYLPHENOL
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL "
4, 4 '-ODD
4,4'-DD£
4,4'-DDT_ •
EPA METHOD 601 & 602 -
EPA METHOD 608
EPA METHOD 625

< 42 M9/1
< 6 M9/1
< 3 M9/1
< 2 - ;*g/l
< 17 - -.. M9/1
< 2 ' M9/1
< 3 . M9/1
< 5 M9/1
< 3 M9/1
< 3 M9/1
< 6 _ M9/1
< 5 |t*9/l

"
-

..

4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
J4/06/89

"— - —
- .

Analyses performed in accordance with E.P.A., A.S.T.-M., Standard
Methods or other approved methods.

,'̂ Respectfully Submitted,
v^

C?effrey 5. Glass
Laboratory Manager
Enviropact Services, Inc
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LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : EQUIPMENT BLANK UNITS DATE

TOLUENE
TOXAPHENE
TRANS-1 , 2-DICHLOROETHENE
TRANS-1, 3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE, TOTAL
1 , 1-DICHLOROETHANE
1 , 1-DICHLOROETHENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
1,1,2, 2 -TETRACHLOROETHANE
1 , 2-DICHLOROBENZENE
-1 , 2-DICHLOROETHANE
1 , 2-DICHLOROPROPANE
1,2,4 -TRICHLOROBENZENE
1 , 3 -DICHLOROBENZENE
1 , 4 -DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER
2^HLORONAPHTHALENE
'2 -CHLOROPHENOL
2-METHYL-4 , 6-DINITROPHENOL
2 , 4-DICHLOROPHENOL
2,4-DIMETHYL PHENOL

0.8
< 40
< 0.5
< 0.5
< 0.5

— <-0.5
< 0.5

0.7
3.7

< 0.5
< 0.5
< 0.5

" < 0.5
< 0.5
< 0.5
< 0.5
< 2

-C-0.5
<-0.5
< 0.5
< 2

' < 4
< 24

. < T
""< 3

jig/1 3/29/89
jig/1 4/06/89
Mg/1 3/29/89
jig/1 3/29/89
jig/1 3/29/89
jig/1 3/29/89
jtg/1 3/29/89
jig/1 3/29/89
/ig/1 3/29/89
jig/1 3/29/89
jig/1 3/29/89
jtg/1 3/29/89
Jig/1 3/29/89
jtg/1 3/29/89
jig/1 3/29/89
Jig/1 .. 3/29/89
jig/1 " 4/06/89
Jig/1 3/29/89
jig/1 3/29/89
jig/1 3/29/89
jig/1 4/06/89
jig/1 4/06/89
jtg/1 4/06/89
jtg/1 4/06/89
jig/1 - 4/06/8S
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Page 18 of 20
April 7, 1989
Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS UNITS DATE

HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE
METHYL TERT BUTYL ETHER
METHYLENE CHLORIDE
MINERAL SPIRITS
N-NITROSODI-N-PROPYIAMINE .
N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254 • '
PCB 1260
PENTACHLOROPHENOL
PHENANTHRENE
PHENOL
PYRENE '
TETRACHLOROETHENE

< 1 Mg/1
< 10 Mg/1
< 2 Mg/i
< 4 . Mg/i
< 2 Mg/i
1.1 Mg/i

< 0.5 Mg/1
< 20 Mg/1
< 10 Mg/i
< 10 Mg/i
< 2 Mg/i
< 2 Mg/i< 2 . Mg/i
< 40 Mg/1
< 40 . Mg/1
< 40 _. Mg/1
< 40 " Mg/1
< 40 • Mg/1
< 40 Mg/1
< 40 Mg/1
< 4 .. Mg/i< e • - Mg/i
< 2 Mg/i
< 2 Mg/i
< 0.5 "~ Mg/1

4/06/89
4/06/89
4/06/89
4/06/89

~ 4/06/8S
3/29/8S
3/29/8S
3/30/8S
4/06/8S
4/06/8<
4/06/8!
4/06/8!
4/06/8!
4/06/8!
4/06/8!
4/06/8
4/06/8
4/06/8
4/06/8
4/06/8
4/06/8
4/06/8
4/06/8
4/06/8

- 3/29/8
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Sample Collected: 3/27/89
Sample Received: 3/27/89
Sample Description:QUALITY CONTROL
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April 7, 1989
Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : EQUIPMENT BLANK UNITS DATE

CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHRYSEKE
CIS-1,3 -DICHLOROPROPENE -
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIBENZO (A,H) .ANTHRACENE
DI BROMOCHLOROMETHANE
DICHLORODIFLUOROMETHANE
DIELDRIN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
.ENDOSULFAN SULFATE
ENDOSULFAN-I -
ENDOSULFAN-II
ENDRIN
ENDRIN ALDEHYDE
ETHYL BENZENE - - •
FLUORANTHENE
FLUORENE .-•'
GAMMA BHC
HEPTACHLOR
HEPTACHLOR-EPOXIDE
HEXACHLOROBENZENE

< 0.5
< 0.5
< 0.5
< 3

.... < 0.5
' < 3
< 3

.-,-• < 3
' - < 0.5

< 0.5
... < 3
- < 22
< 2

- < 6
< 5

.-.-< 5
< 5

- < 10
< 0.5

'•••'-< 2
... -• < 2
• -»::;"< 5

< 2
- .-..•< 2

- '-„.-< 2

Mg/1 3/29/89
Mg/1 3/29/89
Mg/1 3/29/89
Mg/1 4/06/89
fig/1 3/29/89
>g/l 4/06/89
/tg/1 4/06/89

- ng/1 4/06/89
~/ig/l 3/29/89
Mg/1 3/29/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
~Mg/l 4/06/89
Mg/1 4/06/89.
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 3/29/89
'Mg/1 4/06/89
-Mg/1 4/06/8S
"Mg/1 - 4/06/89̂
~Mg/l- 4/06/89
Mg/1 4/06/«9"

'.'Mg/l 4/06/89
T. •.
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Sample Received: 3/27/89
Sample Description:QUALITY CONTROL

Page 16 of 20
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Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : EQUIPMENT BLANK UNITS DATE

BIS (2-CHLOROETHYL) ETHER
2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE
ALDRIN ••"-:•. . • ' - • •
ANTHRACENE
BENZENE
BENZIDINE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO. (JB) FLUORANTHENE
BENZ<MG,H,I) PERYLENE" - -
BENZ6T<K) FLUORANTHENE -
BETA~BHC ~
BIS (CHLOROISOPROPHYL) ETHER
BIS~-{2-CHLOROETHOXY) METHANE
BIS (2-ETHYLHEXYL) PHTHALATE
BROMODICHLDROMETHANE
BROMOFORM
BROMOMETHANE
BUTYL' BENZYL PHTHALATE
CARBON TETRACHLORIDE ; - •-*
CHLOfiDANE .-• - • "'
CHLOROBENZENE . — -

< 6
< 4
< 2
< 4
< 2
< 2 • ...
< 0.5
< 44
< 8 -
< 3
< 5
< 4
< 5
< 5
< 6
< 6
< 3
< 0.5
< 0.5
< 0.5
< 3
< 0.5-
< 40 -
< 0.5 - -

Jig/1 4/06/89
jig/1 4/06/89
Mg/1 4/06/89
fig/1 4/06/89
Mg/1 - 4/06/89
Mg/1 :•• 4/06/89
jig/1 - 3/29/89
Mg/1 4/06/89
/ig/1 , - 4/06/89
jig/1 4/06/89
Jig/1 . 4/06/89
jig/1 "•' 4/06/89
jig/1 . r~ 4/06/89
jig/1 4/06/8S
jig/1 - 4/06/8S
jig/1 . 4/06/8S
jtg/1 4/06/8S
jig/1 .... "3/29/8J
jig/1 3/29/8!
jig/1 " 3/29/8«
Jig/1 4/06/8!
Jig/1 -.-. 3/29/8!
Jig/1 ' " "4/06/8!
Jig/1 . ~ 3/29/8
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Sample Collected: 3/27/89
Sample Received: 3/27/89
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Page 15 of 20
•April 7, 1989
Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : FIELD BLANK UNITS DATE

2 , 4-DINITROPHENOL
2 , 4 -DINITROTOLUENE
2,4, 6-TRICHLOROPHENOL
2 , 6-DINITROTOLUENE
3 , 3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3 METHYLPHENOL
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
4,4' -ODD
4, 4 '-DDE
4, 4 '-DOT "....-
EPA METHOD 608
EPA METHOD 601 & 602
EPA METHOD 625-

< 42 Mg/1
< 6 /*g/i
< 3 Mg/i
< 2 . Mg/i
< 17 '- jug/1
< 2 /*g/i
< 3 . :: jtg/1
< 5 . /tg/i
< 3 Mg/i< 3 Mg/i~< 6 . Mg/i• , _ < 5 . Mg/i

•— * ' —

4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89

'••"•'

, .

Analyses performed in accordance"with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

/:. // Respectfully Submitted

/ ;'
C/Jeffrey S. Glass

Laboratory Manager
Enviropact Services, Inc.
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Sample Received: 3/27/89
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Page 14 of 20
April 7, 1989
Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : FIELD BLANK UNITS DATE

TOLUENE
TOXAPHENE
TRANS-1 , 2-DICHLOROETHENE
TRANS-1 , 3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE, TOTAL
1, 1— DICHLOROETHENE
1 , 1-DICHLOROETHANE
1 , 1 , 1-TRICHLOROETHANE
1 , 1, 2-TRICHLOROETHANE
i; 1 , 2 , 2-TETRACHLOROETHANE
1 , 2-DICHLOROBENZENE
1,2-DICHLOROETHANE - .-
1 , 2-DICHLOROPROPANE
1 ,.2 , 4 -TRICHLOROBENZENE
1V-3-DIGHLOROBENZENE ,
1,4-DICHLOROBENZENE ..
2-CHLOROETHYLVINYL ETHER
2-CHLORONAPHTHALENE -
2 -CHLOROPHENOL
2-METHYL-4 , 6-DINITROPHENOL
2, 4 -DI CHLOROPHENOL
2, 4 -DIMETHYL PHENOL

< 0.5
< 40
< 0.5
< 0.5
< 0.5
< 0,,5
< 0.5
< 0.5
< 0.5
< 0.5
< 0..5
< 0.5
< 075
< 0;5
< 0.5—
< 0.5
< 2 •-•-< o.5~- ;
< 0.5 :.
< 0.5
< 2 .
< 4
<~24
< 3
< 3

M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1
M9/1

3/29/89
4/06/89
3/29/89
3/29/89

. .r- 3/29/89
3/29/89
3/29/89

~tT 3/29/89
3/29/89

- 3/29/89
3/29/89
3/29/89
3/29/89
3/29/89

^ 3/29/89
3/29/89

-. ~ 4/06/89
_ 3/29/89

3/29/89
3/29/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
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Page 13 of 20
April 7, 1989
Report 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : FIELD BLANK UNITS DATE

HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE '•-_
METHYL TERT BUTYL. ETtitK
METHYLENE CHLORIDE
MINERAL SPIRITS
N-NITROSODI-N-PROPYLAMINE
N-NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
NAPHTHALENE
NITROBENZENE
PCB 1016 ' -
PCB 1221 -•••
PCB 1232
PCB 1242
PCB 1248 -
PCB 1254
P C B 1260 * - . -
PENTACHLOROPHENOL
PHENANTHRENE -
PHENOL
PYRENE -"
TETRACHLOROETHENE

< 1
< 10
< 2
< 4
< 2
< 1
< 0.5

1 - < 20
< 10
< 10
< 2
< 2
< 2
< 40

.--• < 40
< 40
< 40

•t. <- 40
< 40
< 40

'" ••' < 4
< 6
< 2
< 2
< 0.5

Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
/ig/1 4/06/89
Mg/1 4/06/89-
/ig/1 3/29/89

-..jig/1 3/29/89
Mg/1 3/30/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/B9
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 . 4/06/89
Mg/1 4/06/89
.Mg/1 3/29/89
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Sample Description:QUALITY CONTROL

Page 12 of 20
April .7, '.1989
Report -

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : FIELD BLANK UNITS DATE

CHLOROETHANE
CHLOROFORM
CHLOROMETRANE
CHRYSENE
.CIS-1, 3 -DICHLOROPROPENE
DI-N-BUTYL PHTHAIATE ".
JDI-N-OCTYI. PHTHAIATE - '
DIBENZO (A,H) ANTHRACENE
DIBROMOCHLOROMETHANE
DI CHLORODIFLUOROMETHANE
DIEEDRIN / -'
DIETHYL PHTHAIATE ' -'•"
DIMETHYL PHTHAIATE
ENDOSULFAN SDLFATE
ENDOSULFAN-I
ENDbSTJLFAN-II .. - :
ENDRIN :"
ENDRIN ALDEHYDE
'ETHYL BENZENE
FLUORANTHENE - "
FLUORENE
GAMMA BHC ....
"HEETACHLOR
HEPTACHLOR-EPOXIDE *
HEXACHLOROBENZENE ' . '

< 0.5
< 0.5
< 0.5
or..
< o;s * -
< 3
< 3:_ . -
< 3'. :
< 0*5
< 0.5 L=
< 31< 22-:
< 2 .
< 6
< -5
<."5_l-\ •< 'at-..
< -iO, .
< 0.5
< 2
< 2-" -
< 5.
< '2F~. -"•
< 2---
< 2- '

Mg/1 3/29/89
Mg/1 3/29/89
Mg/1 3/29/89
Mg/1"- - 4/06/89
/tg/1 .- ""-" 3/29/89
/tg/1 •- 4/06/89
/tg/1 .'-T* 4/06/89
ftg/1 ' -r 4/06/89
/ig/1 - - " 3/29/89
/tg/r '-.~r 3/29/89
pg/l' -• 4/06/89
Mg/1 -~ - 4/06/89
Mg/1 "- - 4/06/89
Mg/1 - 4/06/89
Mg/1 - - 4/06/89
Mg/1 - 4/06/89
Mg/1 •"" 4/06/89
Mg/1 "--•- -- • 4/06/89
Mg/1 •• 3/29/89
Mg/1 •"•-- 4/06/89
Mg/1 - 4/06/8S
Mg/1- - _ 4/06/89
Mg/1 " ' 4/06/89
Mg/1 " 4/06/89
Mg/1 "•'• -r - 4/06/89

»



15954
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1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/27/89

Page 11 of
April 7, 1989
Report 29934

LAB ID. 86119

20

sample Keceivea: j/^//e»
Sample Description: QUALITY CONTROL

REPORT OF ANALYSIS : FIELD BLANK

BIS (2-CHLOROETHYL) ETHER
2-NITROPHENOL
ACENAPHTHENE
ACENAPHTHYLENE •
ALDRIN ^'..
ANTHRACENE
BENZENE ... - . :
BENZIDINE C
BENZO (A) ANTHRACENE
BENZO (A) PYRENE -
BENZO (B) FLOORANTHENE
BENZO (G,H,I) PERYLENE
BENZO ( K) - FfXJORANTHENE ^
BETA BHC ~ .
BIS (CHLOROISOPROPHYL) ETHER
BIS {2-CHLOROETHOXY) METHANE / -
BIS (2-ETHYLHEXYL) PHTHALATE - " '
BROMODICHLOROMETHANE
BROMOFORM ;
BROMOMETHANE:. ' ' -.
BUTYL BENZYL PHTHALATE •->- -
CARBON TETRACHLORIDE - -: .
CHLORDANE _7 -*•
CHLOROBENZENE - • "

t \.uo..Ltsi;i.t:u oy . IMJ.

*

UNITS

< 6 fig/1
< 4 fig/i
< 2 - -̂ g/1
< 4 . ftg/1
< 2 fig/i
< 2 Mg/i< o.s -fig/i
< 44 fig/i
< s • Mg/i< 3 ... Mg/i
< 5 • .. ftg/i
< 4 Mg/i
< s '• •' jig/i
< s Mg/i
< 6 * - - ftg/i
< 6 • Mg/i
< 3 - fig/i
< o.s . Mg/i
< 0.5 "~. fig/1
< 0.5 ' Mg/i
< 3 ~: Mg/i
.< o.s : --_;.. fig/ 1< 40 • 7-7*9/1
< o.s .1 fig/i

in r\. rrui\*nu±f~>

DATE

4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
3/29/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89
4/06/89.
4/06/89
4/X>6/89
4/06/89
4/06/89
3/2S/89-
3/29/89
3/29/89
4/06/89
3/29/89
4/06/89
3/29/89
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1431 NORTHEAST 26TH ST.
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Sample Received: \ 3/27/89
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Page 10 of 20
April 7, 1989
Report .29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : TRIP BLANK UNITS DATE

2 , 4-DINITROPHENOL
2 , 4-DINITROTOLUENE
2,4, 6-TRICHLOROPHENOL
2:, 6-DINITROTOLUENE
3,3 DICHLOROBENZIDINE
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3 METHYLPHENOL
4-CHLOROPHENYL PHENYL ETHER
4-NITROPHENOL
474'-DDD
4, 4 '-DDE
4 ,4 '-DOT
EPA METHOD 608
EPA METHOD 601 & 602
EPA METHOD 625

< 42
< 6
< 3
< 2
< 17
< 2
< 3
< 5
< 3
< 3-
< 6
< ̂ 5

'_- '

Mg/1 4/06/89
Mg/1 4/06/89
/ig/1 4/06/89
/ig/1 4/06/89
Mg/1 ' 4/06/89
Mg/1 4/06/89
/ig/lr ~ 4/06/89
Mg/1 " - 4/06/89
Mg/1 4/06/89
Mg/1 . 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89

Analyses performed in accordance with E.P.A., A.S.T.M., Standard
Methods or other approved methods.

s Respectfully Submitted,

S. Glass
T^boratory Manager
Enviropact Services, Inc.
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Page 9 of 20
April 7, 1989 --•
Report. 29934

LAB ID. 86119

Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS : TRIP BLANK UNITS DATE

TOLUENE :
TOXAPHENE
TRANS-1 ;2-DICHLOROETHENE
TRANS-1, 3-DICHLOROPROPENE .
TRICHLOROETHENE
TRICHLOROFBUdROMETHANE
VINYL CHLORIDE
XYLENE, TOTAL
1 , 1-DICHLOROETHANE
1 , 1-DICHLO~ROETHENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICSLOROETHANE
1 , 1 , 2 , 2-TETRACHLOROETHANE
1 , 2-DICHLOROBENZENE
1 , 2-DICHLOROETHANE
1 , 2-DICHLOROPROPANE ' -
1,2,4 -TRICgEOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER
2-CHLORONAPHTHALENE
2-CHLOROPHENOL .t- . .
2-METHYL-4 , 6-DINITROPHENOL 1
2 , 4 -DICHLOROPHENOL
2, 4 -DIMETHYL PHENOL ' "

< 0.5 M9/1
< 40 M9/1
< 0.5 M9/1
< 0.5 M9/1
< 0.5 M9/1
< 0.5 " • M9/1
< 0.5 M9/1
< 0.5 M9/1
< 0.5 M9/1
< 0.5 - *̂g/l
< 0.5 . M9/1
< 0.5 M9/1
< 0.5 ; /ig/i
< 0.5 M9/1
< 0.5 ..-••* M9/1
< 0 . 5 M9/1
< 2 . 4*9/1< 0.5 • •. i*g/i
< 0.5 - Mg/1
< 0.5 " ~ -M9/1
< 2 .-- M9/1
< 4 M9/1
< 24 ' M9/1
< 3 - ' M9/1
< 3 M9/1

3/29/89
4/06/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
3/29/89
4/06/89

_ 3/29/8S
3/29/8S
3/29/8S
V4'/06/8S
4/06/8!
4/06/81
4/06/8!
4/06/8!
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SUN BANK/SOUTH FLORIDA N.A.
•GENERAL SERVICES ADMRSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K."SINCLAIR
Sample Collected: 3/27/89
Sample Received: 3/27/89
Sample Description:QUALITY CONTROL

Page - 8 of
April 7, 1989
Report: 29934

LAB ID. 86119

20

-Collected By: RUTH A. PANGALLO

REPORT OF ANALYSIS ; TRIP BLANK UNITS DATE

HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDENO-(1,2,3-CD) PYRENE
ISOPHORONE . -
METHYL TERT BUTYL ETHER
METHYLENE CHLORIDE
MINERAL SPIRITS
-̂ N-NITROSODI-N-PROPYLAMINE
N-NITROSODIMETHYLAMiNE
-J*-NITROSODIPHENYLAMINE
NAPHTHALENE :
NITROBENZENE
PCB 1016
' PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254

jJ»CB 1260 -
•PENTACHLOROPHENOL "
PHENANTHRENE
-PHENOL

• PYRENE " ~
TETRACHLOROETHENE

< 1
< 10
< 2
< 4
< 2
< 0.5
•c.-o.-s
< 20
<..10
% 10
< 2
< 2 .
< 2
< 40
< 40
<"40
< 40'
" < 40
•< ̂4V-
<̂ -4_0 •
< "4
< 6
<. '2' ••
"<-2
< 0.5

/*g/l 4/06/89
/tg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/1 3/29/89
MS/1 ̂ 3/29/89
/tg/1 3/30/89
Mg/1 4/06/89
Mg/1 . 4/06/89
Mg/1 '" 4/06/89
Mg/1 4/06/89
Mg/1" 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89.
Mg/1 4/06/89
Mg/1' ' 4/06/89
Mg/1 4/06/89
Mg/1 4/06/89
Mg/l"~- 4/06/89
Mg/l- 4/06/89
Mg/1" 4/06/89
Mg/1 4/06/89
Mg/1 " 4/06/89
Mg/1 3/29/89
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SUN BANK/SOUTH FLORIDA N.A.
GENERAL SERVICES ADMNSTR.
1431 NORTHEAST 26TH ST.
WILTON MANORS, FL 33305
ATT : MR. DOUGLAS K. SINCLAIR
Sample Collected: 3/27/89
Sample Received: 3/27/89
Sample Description:QUALITY CONTROL

Page of- 20
April 7, 1989
Report 29934

LAB ID. 86119 .

Collected By: RUTH A.VPANGALLO

REPORT OF ANALYSIS : TRIP BLANK UNITS BATE

CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CHRYSENET
CIS-1, 3 -blCHLOROPROPENE
DI-N-BOTYL PHTHALATE
DI-N-OCTYL" PHTHALATE
DIBENZO (A,H) ANTHRACENE
DIBROMOCHLOROMETHANE
DICHLORODIFLUOROMETHANE '
DIELDRIN"-
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
ENDOSULFAN SULFATE
ENDOSULFAN-I
ENDOSULJAN-II
ENDRIN —
ENDRIN ALDEHYDE
ETHYL BENZENE
FLUORANTHENE '- - —
FLUORENE ~V
GAMMA BHC
HEPTACHLOR. "U
HEPTACHLOR-EPOXIDE r;
HEXACHLOROBENZENE

< 0.5 M<
< 0.5 M<
< 0.5 M<
< 3 m
< 0.5 - M<
.< 3 . M<
< 3 M<
< 3 M<
< 0.5 "•" " IK
< 0.5 - H<
< 3 fit
< 22 -.. /«
< 2 '. . fit
< 6 . fit
< 5 M«
< 5 /i«
< 5 'V. M«
< 10 - /ic
< 0.5 •/ M«
< 2 •_ ., M?
< 2 . M«
< 5 M<
< 2 . M«
< 2 — M?
< 2 . MC

3/1 3/29/89
3/1 3/29/89
3/1 3/29/89
3/1 4/06/89
3/1 3/29/89
3/1 -4/06/89
3/1 4/06/89-
3/1 4/06/89
3/1 3/29/8Ŝ
3/1. 3/29/8§
3/1 V06/8|
3/1 4/06/81
3/1 '4/06/8}
3/1 4/06/8)
j/1 4/06/8
J/l 4/06/8
j/1 4/06/S
j/1 4/06/d
j/1 -3/29/§
j/1 --4/06/i
j/1 4/06/i
j/1 - 4/06/1
j/1 * 'V06/J
J/1 ' .4*/-O6/l
j/1 * 4/06/



State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

For Routing To O<r»r Th»n TrM AOor«»

__________.___________ LOCWICXV___

_________________ Louuon __

________________ LaCMon:__

DM'.

TO: Mike Sisler, South Florida District

THROUGH: James J. Crane, Bureau of Waste Cleanup

FROM: A. M. Stodghill, Bureau of Waste Cleanu

DATE: October 10, 1989 .

SUBJECT: Contamination Assessment Plan for Sun Bank at 300 West Broward
Boulevard, Ft. Lauderdale, Broward County

The contamination assessment plan (CAP) lists the following objectives:

(a) define areal and vertical extent of groundwater contamination,
(b) define mechanisms of contamination transport,
(c) determine the rate of contaminant movement through soils and

groundwater,
(d) characterize the contaminant plume(s),
(e) determine if interim remedial measures are warranted.

In its present form the CAP cannot meet objectives b, c and d.
Conclusions regarding objective e are based upon deductive reasoning,
but are not supported with data.

Specific issues which must be addressed are:

(1) Complete characterization of the plume(s), including delineation
in soils and ground water.

(2) Define methods for determining the rates and mechanisms for
contaminant transport.

(3) Accurate determination of the volume of lost fluid from the
overturned tank.

(4) Site hydrology and site geology.

(5) An accurate timetable for the tasks necessary for this
investigation.

Specific issues and quesitons pertaining to the submitted CAP are:

(6) Where in the pit did the spillage occur?

(7) Where in the excavation pit was the soil sample taken?
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INTROPyCTION

Ib February, 1989, Sun Bank began construction of a

parking lot adjacent to its 300 West Broward Boulevard branch, Fort
Lauderdale, Florida. Rgure 1.1 locates the Site. Sun Bank's contractor
dtocovered a suspected underground storage tank in the course of its
excavations on February 27, 1989.

On February 28, 1989, Enviropact, Inc., an environmental
consulting firm retained by Sun Bank, directed the unearthing of four
IBOO-gatton tanks which were discovered to contain liquids. During the

ration, seven indies of rain fell, filling the excavation Site with sufficient
to float one of the tanks. The tank shifted and an estimated volume of

tetween 6 to 89 gallons of its liquid contents were spilled into the water filled
ftMcavation.

) toviropact, under the direction of the Broward County
•nvironmental Quality Control Board (BGEQCB), removed the liquids from

[ the excavated area and stored the liquids in drums. The contents of the four
. tanks, liquids and sludges, were also removed and placed in drums. The

' drums were, placed on wooden pallets on visqueen sheeting in a fenced area
] situated on Sun Bank's property. A detailed record was kept of me source of

the contents of each drum for use in decisions regarding disposition of the
I contents.

I1 Analysis of the tank's contents indicated that one of the
I links contained a mineral spirit/pentachlorophenol solution, one tank

i ' . . . > . . • • ; . : •
1 - CONEST&GA-ROVERS & ASSOCIATES



rteral spirits and the remaining two tanks contained water.
i far the four tank materials are presented on Table 1.1.

i—

_ In July 1989, Sun Bank completed the installation of a
—MR Storage Area (TDSA). The TDSA was designed to meet the
•put in 40 CFR part 265 for me storage of drummed material
i «red a document entitled, "Procedures to Prevent Hazards Plan
•—i"

ncy Plan - Temporary Drum Storage Facility - Sun Bank, Fort
jjrida." (CRA, July 1989) Copies of the plan were submitted by

f>* local police and fire departments, the BCEQCB, the Florida
it Environmental Regulation (FDER) and Sun Bank Inspectors

/ Coordinators.
!_

L Qa August 25,1989, Sun Bank submitted a document

,v Plan, Containerized Aqueous Material Processing and Sludge
i '
hftrtk, Site, Fort Lauderdale Florida" (CRA, August 1989) to the
| Idressed the processing and disposition of the drummed
5 in the TDSA.
i '
L.

. Sim Bank continued to discuss with the FDER the
t

hike contents of the drums. These discussions carried on to
i 9 whereupon Sun Bank agreed, in the absence of a finalized
i—
:r, to proceed on January 2,1990 with the scope of work described
i

;jui and as modified by discussions with the FDER. Sun Bank

A Conestoga-Rovers & Associates (CRA) (the engineer) and
stt Management, Inc, ENRAC Division (ENRAC) to complete
i activities.



TABLE 11

TANK CONTENTS - ANALYTICAL DATA
SUN BANK SITE

Tattkl Tank 2 Tank3 Tank 4

H.C,IR
% Water
fcarium
dranfaiin
naphthalene
pentachlorophenol

total xylene
l,2-dibroino-3-
cMoropropane
1,1-dkhloropropene
2-methyl naphthalene

653%
1.4
131 mgAg
O704mgAg
4,000 mgAg
14,000 mgAg
21,250 mgAg
1,600 mgAg

21,250 mgAg
21,250 mgAg
2,000 mgAg

118mg/l
89.7
1.9 mgAg
043 mgAg
OOOmgAg
<1600mgAg
<300mg/kg
<330mgAg

<330mgAg
<330mgAg
<330mgAg

>94J%
2.4
1.70 mgAg
O88mgAg
5,000 mgAg
2/nOmgAg
2^50 mgAg
2^50 mgAg

2^50 mgAg
2^50 mgAg
4/XX)mgAg

7,230 mg/1
643
0817mg/kg
0372mg/kg
3,000 mgAg
<1^00mg/kg
<1^50mgAg
11̂ 20 mgAg

<1250mgAg
<L250mgAg
400mg/kg

Enviropact, Inc. "Emergency Response and Initial Remedial Action at Sun Bank Lot, 300
West Broward Boulevard, Ft. Lauderdale, Florida", April 14,1989.
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2.0 REMEDIAL CONSTRUCTION ACTIVITIES

The Work Plan described a scope of work that is
summarized by the following process steps: Characterization of the drum

i

contents; Processing of the drum contents; Sampling and Analyses;

Disposition of Processed Materials; Disposal and Site Securement

Site activities related to this scope of work were recorded
in a photographic log (Appendix A) and are discussed below.

t] 2.1 DRUM CHARACTW1lZtATTC)N

IJ Following mobilization to the Site and prior to the
-. initiation of other processing activities, the drummed inventory was

i-* characterized. This characterization was comprised of three steps: assigning a
jl new unique marking to each drum; inserting a sampling thief in each drum,

and recording the level each phase on a unique drum log sheet A summary
JJ of the drum log sheets is presented in Appendix 8.

n - • . . •
<-' Following characterization, CRA estimated the inventory
| j of drummed material from the completed drum log sheets. The estimate is

provided on Table 2.1.

13
- The original number of drums of Site-related material

ilt-* stored at the Site was 189. Due to the overpacking of some drums,
11 consolidation of wastes and bulk disposal of contaminated clothing, the total



TABLE 2.1

DRUMMED MATERIAL INVENTORY ESTIMATE
SUN BANK SITE - FORT LAUDERDALE, FLORIDA

Estimated Quantity
Matrix (Gallons)

Mineral Spirits 2,600

Water 2,900

Sludge-Water 1,950

Sludge 500

Total 7,950



>-' number of drums removed from the Site was not equal to this original
i 1 inventory. - .'*

3
*i 2-2 Drmrx Processing
J
1 The drummed material was segregated and processed to
L. permit the isolation of the mineral spirits from the water, the processing of
|_] the water through an activated carbon adsorption system and the washing of
_ j the sludges with potable water. The processing equipment and the processing
Di

steps utilized are discussed in the following sections.

3 ' ' •
I I 2.2.1 Decanting of Mineral Spirits

pi
i-' The decanting of mineral spirits was accomplished using
i i the data from the drum characterization (Section 2.1) and the following

pumping equipment: Wilden Model Ml air operated pump; flexible hosing;

|f an rngersoll Rand Model 130 diesel compressor and a DOT approved tanker

I } Each drum containing mineral spirits was so marked and
opened. The flexible hosing was lowered under the surface of the mineral

[J spirits and the pump was started. Immediately prior to reaching the interface
. -. (if any) between the next phase in the drum, the pumping was stopped.

Ll



Mineral spirits were segregated in the multiple

compartment tanker truck. The segregation was based on the original drum

markings. These markings indicated which unearthed storage tank was the

source of the contents of each drum.

The mineral spirits were to be sold in bulk to a wood

treater as a commercial product prior to February 2,1990. The mineral spirits

were re-drummed and manifested off Site as F027 waste because this sale was
unable to be consummated prior to February 2,1990 and the draft Consent
Order required that the mineral spirits be shipped off Site by this date. This
waste classification is temporary and will be invalid following the sale of the

product, as provided for in the Consent Order.

The mineral spirits were re-drummed on February 2,1990

and shipped off Site to the Technical Environmental Services Facility in

LaPorte, Texas. The bill of lading for mis shipment is included in

Appendix C. Sixty-two drums of mineral spirits were shipped off Site.

Z2.2 Water Processing

Following the decanting of mineral spirits, the aqueous
phase was pumped out of each drum, passed through an oil/water separator
and pumped through four 55-gallon carbon adsorption units split into two
drum pairs connected in series, men piped to one of two treated water

holding tanker trucks. The process equipment layout is indicated on
Figure 2.1.



*«*•*

55 GALLON
DRUM ON '
HARDWOOD
PALLET

AFL INDUSTRIES
MODEL WG-5 CC/WATE*

^SEPARATOR

TABLE

PUMP A
IN-UNE FILTER

PUMP 8

55 GALLON
DRUM ON
HARDWOOD
PALLET
(RECOVERED
MINERAL
SPIRITS)

Lfi fl.

ACTIVATED CARBON
ADSORPSJON UNITS

TREATED
±= WATER TO

HOLDING
TANKS

NOTE: 1) PUMP A - WILDEN MODEL 11-1. CAPACITY 8gpm

2) PUMP B - WILDEN MODEL M-2, CAPAaTY ISgpm

3) TREATED WATER HOLDING TANKS-2-5500 GALLON
DOT APPROVED TANK WAGONS

4) WATER FLOW FROM OIL/WATER SEPARATOR IS
SPLIT BETWEEN 4 ACTIVATED CARBON UNITS
CONNECTED IN A SERIES OF 2 PAIRS

CRA

figure 2.1
PROCESS FLOW DIAGRAM

Sun Bank, Ft Lauderdale, Florida
3050-10/03/90-5-0



The process equipment utilized in this step was:

• Pump A - Wilden Model Ml;

• Pump B - Wilden Model M2;

• Oil/Water Separator - AFL Industries Model VTC-5;

• Carbon Adsorption System - 4 x 55-gallon drums distributed by

Continental Environmental Services; and

• Distribution Header - 280 psi schedule 40 2 inch piping.

Table 2.1 shows mat approximately 1,950 gallons of sludgy

water were encountered during the drum characterization phase. Prior to

introducing this water into the treatment system, two process equipment

changes were made: an in-line filter was installed after the oil/water separator
(Keen Plus Filter, Sum particulate wound fiber elements) and a 150 gallon tub
(Rubbermaid) covered with several layers of fabric was used to provide a

screen for particulates. The drums of sludgy water were first pumped into the

150 gallon tub through the fabric screen and then processed through the

treatment system.

£2.3 Sludge Processing

The Work Plan provided for the consolidation of Site
sludges prior to their transportation off-Site for disposal. Discussions leading

to the finalization of the Consent Order, however, produced a sludge washing

process step. This washing was comprised of washing the sludge with three

8



times its volume of potable water divided between four washes. The wash
water was then processed through the water treatment system.

The original process planned for the washing of sludge in
a 150 gallon tub (Section 2.22). The sludge was to be spread over a rack with

filter doth stretched over it, then sprayed with water. Due to the fine grained
nature of the sludge, however, mis approach proved to be ineffective since
the sludge would either pass through the cloth or obstruct the pores in the

fabric

The sludge washing procedure developed during the
construction activities was comprised of:

• adding the required wash water to each drum;

• manually agitating the drum contents;
• settling; and

• manually decanting off the wash water into a water drum.

This procedure produced three layers of washed material.
These layers were a floating mineral spirits layer, an aqueous layer and a
sludge layer. The wash water and mineral spirits were processed through the
water treatment system. The sludge was consolidated into a composite sludge
drum, then the washing process was repeated until the four washings were

complete.

Sixteen drums of sludge (1 part drums included) were
consolidated for disposal.



23 SAMPLING AND ANALYSIS

Samples were collected from each of the Site matrices for

analytical testing prior to sale or disposal Table 2.2 presents a summary of the
samples collected over the scope of the project and the analytical parameters

assessed. Sampling and analysis activities are discussed the following
sections.

Analytical data was reviewed by CRA's Quality

Assurance/Quality Control (QA/QC) staff for their validity. The data
validation report is contained in Appendix D.

23.1 Mineral Sirits

Fourteen samples of mineral spirits were collected using
drum sampling thieves for drum samples or one quart stainless steel bailers
for bulk samples. The sampling equipment was deaned between each sample

collection with virgin mineral spirits. One mineral spirit rinse blank was
collected to determine the effectiveness of the sample equipment cleaning.

Five samples of mineral spirits were analyzed for

pentachlorophenol. The results of the analyses are reported on Table 2.3.

10
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TABLEL2

SAMPLING AND ANALYSIS INDEX
SUN BANK SITE - FORT LAUDERDALE, FLORIDA

Page 1 of 2

D*tt
NtHHVtT

MS-011090-SQ/01
MS411090-SQ-02
MS-011090-SQ-C3
MS-011090-SQ/04
MS-011090-SCHB
MS-011090-SQ-06
MS011090-SQ07
MS-011090-SCM»
SL-011690-SQ-12
SL-011690-SQ-13
SL-011690-SQ-14
SL-011690-SQ-15
W-011690-SQ-16-1
W-011690-SQ-16-2
W-01169CWQ-17-1
W-011690-SQ-17-2
W-011690-SQ-18-1
W-0116905Q-18-2
W-011690-SQ-19-1
W-011690-SQ-19-2
W-011690-SQ-2Q-1

W-011690-SQ-21-1

1/10/90
1/10/90
1/10/90
1/10/90
1/10/90
1/10/90
1/10/90
1/10/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/16/90
1/10/90

Matrix

MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS
MBiBRAL SPIRITS
MINERAL SPIRITS

SLUDGE
SLUDGE
SLUDGE

CLOTHING
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS

Stmple LocmtioH

TANKER
TDSA COMPOSITE

02 DUPLICATE
RINSE BLANK

TANKER
TDSA COMPOSITE
DRUM COMPOSITE
DRUM COMPOSITE

RINSE BLANK
DRUM COMPOSITE
DRUM COMPOSITE
DRUM COMPOSITE

RDMSATE
RINSATE
TANK 801
TANK 801
TANK 532
TANK 532
DUPOF18
DUPOF18

COMPARTMENT 4 CTANK 3)
COMPARTMENT 4 (TANK 3)
COMPARTMENT 3 (DECON)

PCP
PCP
PCP
PCP

J.H.BAXTER APPROVAL
J.H. BAXTER APPROVAL
J.H. BAXTER APPROVAL

PCP
CCWB EXTRACT FOR LEAD
CCWE EXTRACT FOR LEAD

DISPOSAL APPROVAL
CLOTHING SAMPLE FOR CWM APPROVAL

TSS
PCP, OIL & GREASE

TSS
PCP, OIL fc GREASE

TSS
PCP, OIL & GREASE

TSS
PCP, OIL & GREASE

HOLD-PCP
J.H. BAXTER APPROVAL

HOLD-PCP



TABLE 2J Page 2 of 2

SAMPLING AND ANALYSIS INDEX
SUN BANK SITE - FORT LAUDERDALE, FLORIDA

CJM&mpfe Datt

W-011690-SQ-21-2
W-OT1690-SQ-22-1
W-01169CWQ-22-2
BS-30SO-W&01A
BS-3050-WB-01B
BS-3050-WE-02A
BS3050-WB-02B
BS4050WE-03A
BS-3050-WB-03B
BS-3050-WE-04A
BS-3050-WE-(MB
BS-3050-WB-05A
BS-3Q50-WE-05B

1/16/90
1/16/90
1/16/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90
2/2/90

MINERAL SPIRITS
MINERAL SPIRITS
MINERAL SPIRITS

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

COMPARTMENT 3 (DECON)
COMPARTMENT 2 (TANK 1)
COMPARTMENT 2 fTANK 1)

TANK 801
TANK 801
TANK 532
TANK 532
DUPOF02
DUPOF02

RJNSE BLANK
RINSE BLANK

SEWAGE TREATMENT PLANT
SEWAGE TREATMENT PLANT

J.H. BAXTER APPROVAL
HOLD-PCP

J.H. BAXTER APPROVAL
PHENOLS

TOXKTTY-DAPHNBA
PHENOLS

TOXIOTY-DAPHNEA
PCP

TOXICmr-DAPHNEA
PCP

TOXIOTY-DAPHNEA
PCP

TOXIOTY-DAPHNE A

NOTES:

FCP-pentacMorophcnoi
TSS - total suspended solids
Toxidly Daphnea - 96 hour LC50 looddty test
Hold - sample on hold - not analyzed.

Analytical Methods:
pentachlorophenoL- USEPA SW-846 Method 8270
oil and grease: USEPA Methods of Chemical Analyses of Water and Wastes, Method 160.2
total suspended solids: USEPA Method* of Chemical Analysis of Water and Wastes, Method 413.2.
phenols: USEPA SW-846 Method 9065
toxkity: Methods for Measuring the Acute Toxidty of Effluents to Aquatic Organisms (EPA-600/445/013)



TABLE

1)1
01
in

MINERAL SPIRITS ANALYSES
SUN BANK SITE - FORT LAUDERDALE, FLORIDA

CRA Sample Number

MS-011090-SQ-01

MS-011090-SQ-02

MS-011090-SQ-03

MS-011090-SQ-04

MS-011090-SQ-08

Sample Location

Tanker

TDSA Composite

02 Duplicate

Rinse Blank

Drum Composite^)

Pentachlorophenol
(mg/L)

28,000

20,000

20,000

420

ND(IOO)

HI

LJI

Notes:

(A) Drum composite derived from drums stored in TDSA labeled
"decontamination fluid" or similar.

ND - Not Detected. The detection limit is provided in brackets.
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CR4 Sample Number

MS-011090-SQ-01

MS-011090-SQ-02

MS-011090-S<>03

MS-011090-SQ-04

MŜ )11090-SQ-08

Notes:

(A) Drum composite derive |j
"decontamination fluid

ND - Not Detected. The deteLl
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1 ,'•
^ The results of the sludge analyses are listed on Table 2.5.

li

Disosition of Processed Materials J

^ Following the processing steps, three products were
.1 tlated for disposition: separated mineral spirits; treated water and washed -]

i ,

Judge. The spent activated carbon units were also isolated for removal

|j-Site. Disposition of each of these products is discussed in the following
.»ctions.
L '

1
ii i
i.4.1 Mineral Spirits Disposition

K
Mineral spirits were decanted and stored in an on-Site I ]

Uik wagon. Samples were submitted to a potential client for purchase
j laluation, but a contract could not be arranged prior to the February 2,1990 j

leadline for removing the mineral spirits from the Site. This deadline was ..
Jovided for in the draft Consent Order. '

1u Accordingly, the mineral spirits were re-drummed and

i insported off Site as F027 waste to the TES facility in LaPorte, Texas on !u
-ebruary 2,1990. This F027 classification is temporary, as provided in the
jjnsent Order, and will be inapplicable following the finalization of an
creement to purchase the mineral spirits.
J

U



TABLE 2.5

SLUDGE ANALYSES
N BANK SITE - FORT LAUDERDALE, FLORIDA

Lead (A)
her Sample Location (mg/L)

Rinse Blank 0.013

Drum Composite 0.033

analyses according to 40 CFR 268.41, Appendix I.

al Regulations (40 CFR 268.4) provide for a limit of 0.51 mg/L lead
tes.



TABLE 2.5

SLUDGE ANALYSES
SUN BANK SITE - FORT LAUDERDALE, FLORIDA

Lead (A)
I 1 CRA Sample Number Sample Location (mg/L)

\ ] SL-011690-SQ-12 Rinse Blank 0.013
u

j I SL-011690-SQ-13 Drum Composite 0.033

u
LI
13
U
LJ

Ll
L

Notes:

|_] (A) Lead extract analyses according to 40 CFR 268.41, Appendix I.

J Land Disposal Regulations (40 CFR 268.4) provide for a limit of 0.51 mg/L lead
for K001 wastes.

Ii _ :» ' •'" ,. "V " • " ' -, •• •.." , . ' . , " " . • -. - • •



The manifest for this shipment is contained in

Appendix C

2.4.2 Treated Water Disposition

The treated water was pumped to two on-Site tank

wagons for interim storage. Following the issuance of a sewer discharge

permit by the City of Ft Lauderdale (Appendix E), and the reporting of
analytical results by Sun Bank, the wastewater was approved for discharge.

On February 27,1990, the wastewater was discharged to the
sanitary sewer 350 feet south of West Broward Boulevard on SW 4th Avenue.

The discharge was completed under the supervision of a City employee

(Mr. J. Derosa) at a controlled flowrate. Table 2.6 provides a chronology of the

discharge.

Following the discharge of the treated water, the tankers

were rinsed with potable water and drained to the sanitary sewer.

2.4.3 Sludge Disposal

CRA sampled the washed sludge and submitted the
samples for disposal approval at incineration contractors. Due to the waste i
classification (K001) and the physical characteristics of the sludge (a

y
u



TABLE 2.6

-i WASTEWATER DISCHARGE CHRONOLOGY
1 FEBRUARY 27, 1990

SUN BANK SITE - FORT LAUDERDALE, FLORIDA

1J Quantity in
~ Tanker Tank (gallons) Time Estimated Flow Rate (gpm)

J 532 4500 09:40 Start
n 12.-00 32

U Completed at 12:00

Li
801 2900 12:15 Start

| \ 13:50 31
Completed at 13:50

U
j

t

L



solid/liquid mixture)/ the first two disposal contractors were unable to accept

the waste.

A third disposal contractor/ Chemical Waste
Management, Inc. assessed the sludge for acceptance at one of its disposal
facilities and granted disposal approval of the sludge on March 7,1990. The

sludge was removed from the Site on March 14,1990 as K001 waste. The

manifest for this shipment is contained in Appendix C

This removal date represents Sun Bank's continuing best
efforts to dispose of the sludges in a legitimate fashion in accordance with the

Consent Order.

2.4.4 Spent Carbon Units Disposition

During the discussions leading to the development of the

Consent Order/ the FDER indicated that it considered the spent carbon units

to be F027 wastes. As a result of this determination/ the spent carbon units
were scheduled to be transported to the TES facility in LaPorte/ Texas for

indefinite storage as F027 waste.

The carbon units were transported off Site with the

temporarily classified F027 mineral spirits by Environmental Transportation
Services/ Inc. on February 2,1990. The manifest for this shipment is

contained in Appendix C.

14



25 OTHER SITB*AiTiViTABS

The remainder of Site activities was associated with the
cleaning of Site materials and demolition of the TDSA in preparation for
disposal. These items are discussed in the following sections.

Ll
n
| 25.1 Triple Rinsing of Empty Drums

i- Empty drums were staged inside the TDSA in preparation

11 for triple rinsing prior to their removal from the TDSA.

jj A section of High Density Polyethylene (HDPE) liner
* approximately 8 feet square was cut, placed on top of the existing HDPE liner

L* in tiie TDSA and then bermed on all sides. Two hardwood pallets were
t | placed inside this lined drum draining station to allow residual mineral

spirits to drain from inverted drums.

1
-» All drums to be disposed of were rinsed and drained in

L. the following manner

* each empty drum and drum lid was inverted over a drum that was used
; 1 to retain mineral spirit rinsate;

Ml— ' • the drums were triple rinsed with virgin mineral spirits using a hand held

; 1 pesticide sprayer;

1 15



• the drums were inverted and let drain in the drum draining station; and

• drained drums were placed outside of the TDSA on a visqueen sheet in

preparation for disposal.

Hie drum draining station and associated pallets were
disposed of in a secure landfill as described in Section 2.6.4.

25.2 Demolition of TDSA

The TDSA structure was demolished once all drums had
been processed, rinsed and drained. The liner and the plywood that was

placed on top of the liner were disposed of in a secure landfill as described in
Section 2.6.4. The balance of the TDSA was disposed of as construction debris

as described in Section 2.6.1.

y
Decontamination of Process Equipment j

\

All Site equipment that had been in contact with process j

fluids were first rinsed with potable water then triple rinsed with mineral

spirits. J

16



1
k- The rinse water was processed through the water
, 1 treatment system and the mineral spirits were pxipiped to the mineral spirits

holding tank.

J
L* 2.6 TRANSPORTATION AND DISPOSAL

0
Construction debris, empty triple rinsed drums,

[ 1 previously decontaminated tanks, the TDSA liner and contaminated clothing
I were shipped off Site for disposal. These shipments are outlined in the

L following sections.

I 2.6.1 Construction Debris Disposal
Lw

i ]
L' Construction debris disposed of from the Site included:

: 1 lumber, visqueen sheeting, uncontaminated pieces of 30 mil HDPE liner
^ (brought on Site for use in secondary containment) and general refuse.

J
-j Southern Sanitation Southeast of Ft. Lauderdale was

— sub-contracted to remove and dispose of this debris. The approval documents

r 1 for the four shipments of 20 cubic yards each are contained in Appendix C
L'

17



2.6.2 Triple Rinsed Drum Disposal

Triple rinsed empty drums and drum lids were
temporarily stored outside of the TDSA on visqueen sheeting. Following
completion of drum processing, each drum was deheaded by cutting the

bottom off with an oxygen-acetylene torch. The deheaded drums were
crushed flat with the shovel from a backhoe, then loaded into a 20 cubic yard

roll off box.

Southern Sanitation Southeast was sub-contracted for the
disposal of the crushed drums and drum lids. The manifest for this shipment
is contained in Appendix C.

2.6.3 Decontaminated Tank Disposal ,
J

The four previously decontaminated tanks were cut up j j

with an oxygen-acetylene torch and loaded into a 20 cubic yard roll-off box for
disposal off-Site. j

LISouthern Sanitation Southeast was sub-contracted to ^
dispose of the segmented tanks. The manifest for this shipment to the |

disposal facility is contained in Appendix C

18
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j

•n-

2.6.4 T*P$A Liner an^ ^onfeminated Clothing Disposal

L^i ____

The liner from the TDSA, potentially contaminated
i i doming and rinsed process piping were segregated in a 20 cubic yard secure
•* roll off box. The box was equipped with liquid tight seals on bom ends and

L- was lined with polyethylene.

^ C.W. Perm, Inc. was subcontracted to provide the roll off
. "1\ } box and transportation to Chemical Waste Management's (CWM) secure

j landfill in Carlyss, Louisiana. This waste was classified as K001 waste due to
1 I .
L/ its potential contact with the K001 sludges. This classification was consistent
1 with the RCRA "mixture" rule (40 CFR 261.3).

Following receipt and analysis of a representative sample

of the waste, CWM approved the waste for disposal. The roll off box was
removed from the Site on March 16,1990. The manifest for this shipment is
provided in Appendix C.

19



3.0 HEALTH AND SAFETY

3.1 GENERAL

In accordance with the Work Plans submitted to the

FDER, a health and safety plan specific to the needs of the removal program
was developed by CWM and GRA field personnel/ and was maintained for

the duration of work involving potential contact with hazardous substances
at the Site. The health and safety plan provided specific information .
regarding air monitoring, use of personnel protective clothing and
equipment, work area designations, hospital routes, and emergency phone
numbers. A copy of the health and safety plan was kept on-Site and was

available to all Site personnel and visitors. All off-Site emergency response
organizations maintained a copy of the previously submitted "Procedures to
Prevent Hazards Plan" (CRA, July, 1989). A copy of the health and safety plan ..
is contained in Appendix F. A brief description of some key points in the *•
plan is provided in the following subsections. '' 1

J

y
ffl? AT,.TH AND SAFETY OFFICER J

CWM maintained a Health and Safety Officer at the Site ! J
for the duration of the project The Health and Safety Officer was responsible

for the implementation, enforcement, and monitoring of the health and J

safety plan. The Health and Safety Officer supervised all air monitoring on >

and around the Site and was responsible to ensure that all on-Site personnel "
were properly examined and trained for work in hazardous environments j |

J



1

Li

Ll

prior to entry on Site. The Health and Safety Officer also was responsible to
&'-••>••'>- ,,•ensure that all personnel were trained in the proper1 *use of and donning of

protective dothing and equipment as instructed in the health and safety plan.

33 AIR MONITORING

During Site activities involving potential contact with
1 hazardous substances and air quality within all active work areas was

M«

, monitored by the Health and Safety Officer or his designated technician.
-' Total organic vapors, explosive gases, hydrogen sulfide and oxygen

| concentrations were monitored. A complete description of the actual air
monitoring performed on-Site is presented in the Health and Safety Plan in

j Appendix F.

From the data generated through air monitoring, total

| organic vapor concentrations remained within safe levels for the respiratory
protection used by all on-Site personnel. All other air quality parameters

monitored were within safe working levels.

i ]
dw

3.4 CONTINGENCY PLANS

The off-Site contingency plan was developed prior to the

initiation of any processing activities. The contingency plan is contained in

the document "Procedures to Prevent Hazards Plan" (CRA, July, 1989).

21



The on-Site contingency plan is contained in the Health
and Safety Plan which is presented in Appendix F.

J
J
J
j
J
J



4.0 SITE SECUREMENT

w1,1
L

L

A daily sign-in log was kept by the engineer for the
duration of pressing activities. In addition/ Sun Bank's security staff
maintain an ongoing sign-in log for the Site.

Following each day's processing or construction activities/
the Site gates were locked and the parking lot was secured. Night lighting and
an emergency telephone were provided by Sun Bank, consistent with the
measures described in the "Procedures to Prevent Hazards Plan" (CRA, July/
1989).

L

L

L-



5.0 CONCLUSION

Site activities related to the unearthed underground

storage tanks were completed on March 16,1990 when the rolloff box
containing the potentially contaminated clothing was removed from the Site.
Hie remainder of the scope of work identified in Section 1.1 was completed as
follows:

• reduce the volume of mineral spirits by separating the mineral spirits

from the water
- Completed January 14,1990;

• process the drummed water through an activated carbon adsorption
system and store the treated water on Site for testing prior to discharge to

the sanitary sewer
- Processing completed January 15,1990,
- Discharge to sanitary sewer completed ' ;i

February 27,1990; u
• wash the drummed sludges with water. The water volume was to be j

three times the volume of sludge divided between four washes
- Washing completed January 15, 1990; I

• dispose of the sludges off Site as K001 wastes J
- Sludges removed off Site by CWM on March 14, i

1990; ^

j
24 I
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f]
L-' • temporarily store the separated mineral spirits as F027 wastes at a properly

i i permitted facility until the mineral spirits could be legitimately sold for

^ use in another process as provided in 40 CFR 261.2(e)

1 • Mineral spirits transported off-Site as F027 waste

I on February 2, 1990 to permitted facility; and
^

1 • remove all other materials from the Site and dispose of them

appropriately

; ! • Construction debris disposed at Southern
I Sanitation Southeast's Facility

— - Potentially contaminated clothing and TDSA

] liner transported off Site to CWM Facility oni i
March 16, 1990.

0
I The Site surface remains cleared of debris and could be

i \
i- returned to other service at the discretion of Sun Bank with the approval of

| the FDFJR.
L'
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1

fT) TEMPORARY DRUM STORAGE AREA BEFORE PROCESSING - JANUARY 3, 1990

(2) SOUTH END OF TEMPORARY DRUM STORAGE AREA BEFORE PROCESSING - JANUARY 3. 1990

CRA
3050-10/03/90-5-0 Sun Bank, Ft Lauderdale, Florida



06) DISCHARGE OF TREATED WATER FROM SITE STORAGE TANK - FEBRUARY 27, 1990

CRA
3050-10/03/90-5-0 Si/n Bank, Ft Lauderdale, Florida
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07) TREATMENT WATER DISCHARGE HOSES LEADING TO SEWER
^ - FEBRUARY 27,

CRA
3050-10/D3/&0-5-0 Sun Bank, Ft Lauderdale, Florida
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TABLE B.1 Page 3 of 5

DRUM LOG SUMMARY >,
SUN BANK SITE -IT. LAUDERDALE, FLORIDA

Drumf

Mineral Spiritt
Layer
Height Quantity
(Inchet) (Gallon*)

J
1
'

^j*
UM

J
I —

;1
L_-

J

i

"i

- ]
'

1
""

, i

j

j
*"——

I

87A
88A
89A
90A
91A
92A
93A
94A
95A
96A
97A
98A
99A

100A
101A
102A
103A
104A
105A
106A
107A
108A
109A
110A
111A
112A
113A
114A
USA
116A
117A
118A
119A
120A
121A
122A
123A
124A
125A
126A
127A
128A
129A

0
0
0
0
0
0
0
0
0
0
0
15
3
-
0
30
21
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25
5

50
35

Water
Layer
Height
(Inches)

20
21
23
18
21
25
24
0
0
0
0
0
25

0
0
0
0
28
27
0
12
23
18
18
18
6
18
15
21
20
18
18
12
0
21
18
15
0
0
0
0
0

Quantity
(Gallons)

333
35
383
30
35

41.7
40

41.7

46.7
45

20
383
30
30
30
10
30
25
35
333
30
30
20

35
30
25

Cloudy Water
and

Watery Sludge
(Inches) (Gallons)

7
12
7
12
6
5
0
0
0
0
0
15
0

30
0
0
30
2
0
30
3
7
12
9
12
18
12
15
6
10
12
12
18
30
9
12
15
0
0
0
30
30

11.7
20
11.7
20
10
83

25

50

50
33

50
5

11.7
20
15
20
30
20
25
10

16.7
20
20
30
50
15
20
25

50
50

Sludge
Layer
Height Quantity
(Indus) (Gallons;

0
0
0
0
0
0
0
0
0
0
27
0
0

0
1
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

45

1.7
15



TABLE B.1 Page 5 of 5

DRUM LOG SUMMARY
SUN BANK SITE - FT. LAUDERDALE, FLORIDA

Drum 9

I73A
174A
175A
176A
I77A
178A
179A
180A
190A
191A
192A
193A
194A
19SA
I96A
I07A
196A
199A
200A
201A
202A
203A

Mineral Spirit*
Layer
agjgkt Quantity
(Indut) (Gallons)

0
0
9
0
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0

15

6.7

Water
Layer
Height Quantity
(Inches) (Gallon*)

24
30
0
24
30
30
19
24
21
27
30
21
24
0
0
0
0
0
0
0
0
0

40
50

40
50
50

31.7
40
35
45
50
35
40

Cloudy Water
and

Watery Sludge
(Indie*) (Gallant)

6
0
0
6
0
0
8
6
9
0
0
9
6

26
30
30
30
30
0
0
0
0

10

10

13.3
10
15

15
10

433
50
50
50
50

Sludge
Layer
Height Quantity
(Inched (Gallant)

0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1.7

NOTE: Numbers 181A - 189A were not used.



1

® ACTIVATED CARBON ADSORPTION UNITS SET-UP - JANUARY 11. 1990

® SLUDGE WATER FILTRATION STATION - JANUARY 14, 1990

CRA
3050-10/03/90-5-0 Sun Bank, Ft Lauderdale, Florida



(10) TRIPLE RINSED AND DRAINED DRUMS - JANUARY 14. 1990

(11) DEHEADED DRUM CRUSHED FLAT - JANUARY 15, 1990

CRA
3050-10/03/90-5-0 Sun Bank, Ft Lauderdale, Florida



(5) DECONTAMINATION STATION AND EMERGENCY SHOWER
- JANUARY 6. 1990

CRA
3050-10/03/90-5-0 Sun Bank, Ft Lauderdate, Florida



o
o
oo

(6) WATER STORAGE TANKER - JANUARY fO, 1990

2) OIL/WATER SEPARATOR SET-UP - JANUARY 11. 1990

Sun Bank, Ft Lauderdale, Florida
CRA
3050-10/03/90-5-0



METROPOLITAN

. - - ' • ' . A YWBFW^:?* /"«<#•

TOE tCOCNTY BNVIRO*NMENTAI !ta M A N A G E M E N T

M.^.^-'I' >.>.!~.d.ii'-t'

Inspector:

Sit* Ntn«:

Section: D*t«:

: 7/7-7('' ClJ ^./^/.



METROPOLITAN TDB C O U N T Y ENVIRONMENTAL iSOURCES M A N A G E M E N T

S

I« ii-: ,'. /-.. ( • / • / . //'

Inspector:

. Sltt S

Stctlon: Dtt«



MBTROPOL1TAK TOBW) BNVIRdNMINTAI fcSOUfcCBS M A N A Q B M E N T
-;4fM

'&*SZ&?i&?'TSissZ£8si!%s2£*

<»' /?f / Ai-^/ S"/ /

Inspector:

Stt< Nant:

Stcrion: D»t«:

: 7/7-7C'' CiJ ZiV'-.



METROPOLITAN H>B COUNTY ENVIRONMENTAL ;30URCES M A N A G E M E N T

'> /• - /1C i''nmr,.c,. ( \L i I)

/••/./ -». - f f i r 11, k•• t~. /•.. irs.-ril. //

Inspector:

Sltt S

Section: ./•'.- ft. Dtt«



TABLE B.1

DRUM LOG SUMMARY ,.
AtfK SITE . FT. LAUDERDALE, FLORIDA

Page 1 of 5

Mineral Spirit* Water
Layer
Height Quantity

(Gallons)rp»#r» w

1A
2A
3A
4A
5A
6A
7A
8A
9A
10A
11A
12A
13A
14A
15A
16A
17A
18A
19A
20A
21A
22A
23A
24A
25A
26A
27A
28A
29A
30A
31A
32A
33A
34A
35A
36A
37A
38A
39A
40A
41A
42A
43A

30
30

291/2
1
3
30
30
30
30
24
27
33
15
29

291/2
27
26
12
27
30
27
21
22
15
33
21
0
0
0
fl
0
27
19

261/2
0
30
16
30
26
30
30
32
30

50 0
50 0

41,2
Ii7
I
»

0
10

11 1/2
0

50 \ 0
50 1 0
so ! o
40 : 6
45 I 0

"15
25

0
111/2

4*3 0
49.2 0
45 1 0

4&3
20
45
50
45
35
*7
:*

55
35

;Vi
1 '. v

lfT"'?-%
3W
44.2

j

0
12
0
0
0
0
0
0
0o
0
0
0

'.;•*'.: o
:•;•', r - , - - - . - 0
•'•;••• ' o

0
0
0
0
14

• i|M£'K. JlHi •- ••• ' o$mm: o'"*rl o&•*\
0
0

16.7
19.2

10

19.2

20

23.3

Cloudy Water
and

Watery Stodge
(Inches) (Gallons)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Sludge
Layer
Height Quantity
(Indus) (Gallons)

0
0

1/2
1

1/2
0
0
0
0
0
0
0

1/2
1

1/2
0
4
6
0
0
0
0
5
6
0
6
0
0
0
0
0
6
14
1/2
30
0
0
0
1
0
0
1
0

0.8
1.7
0.8

0.8
1.7
0.8

6.7
10

8.3
10

10

10
23.3
0.8
50

1.7
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A t LABORATORIES INC.
6546 PEMBROKE ROAD •- MIRAMAR, FLORIDA 33023
Broward (305) 989-0928 Dade (305) 620-4440 Fax (305) 985-9748

"Quality Environmental Analysis*

CLIENT: Fosters Auto
C/0 BKJ SERVICES
P.O. Box 2206
Naranja, Fl. 33032

SAMPLE RECEIVED: 09/13/90

SAMPLE DESIGNATION: Composite Soil Sample

DATE: September 30, 1990

DATE SAMPLED: 09/13/90

SAMPLED BY: BKJ Services

LABORATORY NO: 90-2435

REJPORT

PARAMETERS

OF: 'ANA.L YS I S

Chlorome thane
Bromome thane
Dichlorodifluoromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluorome thane
1 , 1-Dichloroethene
1 , 1-Dichloroethane
Trans-1 , 2-Dichloroethene
Chloroform
1 , 2-Dichloroethane
1 , 1 , 1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1 , 2-Dichloropropane
Trans-1 , 3-Dichloropropene
Trichloroethene
Dibromochlorome thane
1,1, 2-Trichloroethane
Cis-1, 3-Dichloropropene
2-Chloroethylvinyl Ether
Bromoform
1,1,2, 2-Tetrachloroethane
Tetrachloroethene
Chlorobenzene
1 , 2-Dichlorobenzene
1 , 3-Oichlorobenzene
1 , 4-Dichlorobenzene

RESULT

< 10
< 10
< 10
< 10
< 10
< 10
< 10
.< 10
< 10
< 10
< 10
< 10
10.6

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kf
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

_
/'l-Tf

The above analysis was performed in accordance with E.P.A., Purgeable
Halocarbons Method 601. Standard spikes & duplicate samples as per quality
control requirements method 601. Laboratory I.D-DHRS #86111, E-86106.

Respectfully submitted,

Kerry Prescott



A C LABORATORIES INC.
6546 PEMBROKE ROAD MIRAMAR, FLORIDA 33023
Broward (305) 989-0928 Dade (305) 620-4440 Fax (305) 985-9748

"Quality Environmental Analysis"

CLIENT: Fosters Auto
C/0 BKJ SERVICES
P.O. Box 2206
Naranja, Fl. 33032

SAMPLE RECEIVED: 09/13/90

SAMPLE DESIGNATION7: Composite Soil Sample

DATE: September 30, 1990

DATE SAMPLED: 09/13/90

SAMPLED BY: BKJ Services

LABORATORY NO: 90-2435

REPORT ANALYSIS

PARAMETERS

Chlorobenzene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzene
Toluene
Ethyl Benzene
Xylene
MTBE
Arsenic, Total
Cadmium, Total
Chromium, Total
Lead, Total
Total Halogens

RESULT

< 10
< 10
< 10
< 10
< 10
< 10 .
< 10
< 10
< 10
< 0.05

1.56
7.06
1.22
1.4

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

The above analysis was performed in accordance
Standard Methods or other approved methods.
Laboratory I.D".-DHRS #86111, E-86106.

Respectfully submitted,

Kerry Prescott

KP/ms

with E.P.A., A.S.T.M.,



FROM EPD SOUTHEAST 912 262 3168 87-16-96 18:40AM TO MM6519425JUL 16 -Is3

GEORGIA DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION
45514th Street, Atlanta, G«o/y/« 30318-7900

DRY REPORT

TO: KNOWLTON
REG

Sample ID :
Stmplt Dtscrlption:
Additional Info :

Comments:

ANALYTE

//111/ ^?
UUlM 1 1 K :, !

P«?B^̂

ABlA ——— SSfe? /
ELECTRIC TRANSFORMER ELltiPSOIL -
SOIL FROM VICINITY OF ELECTRIC
TRANSFORMERS ELIM CH RO.
Routine

PARAMETER ERA
CODE METHOD NOTE

Date Collected: 06/12/86
TlnM Coltectecii 15*̂ 0
Sample Collector KNOWLTON
Project! REG
Received By: BEM
Date Received: 06/14/86
TlmO IWCWfjQ* lO.wU

Reporting Date: 07/05/96

RESULT UNITS MOL ANALYST

v ; ICP METALS FOR HAZARDOUS WASTE /SOUDS

Araenic 01003 200.7/S010
Barium 01008 200.7/6010
Cadmium 0102B 200.7/0010
Chromium 01020 200.7/6010
Lead 01052 200.7/0010
Nickel 01068 200.7/6010
Selenium 01148 200.7/6010
Silver 01078 200.7/6010

D EXTRACTION FOR PESTICIDE ANALYSIS

Extraction For Pesticide Analys. ERA 8080

O PCB'S IN SEDIMENTS OR SOILS

PCB-1016 EPA8080
PCS-1221 ERA 8080
PCB-1232 EPA 8080
PCB-1242 EPA 8080

, ile ID : AB10730
MOLT Method Detection UnK
U01 : fflfcragranw/litar
— , — • , ••UMb̂ »̂ >jB**JIH^̂mprl * IfMnyi e»i IM mm
IflQrtCQZ NlfttQfWIWMtoQnill
t«Vlio:imeiograimMlooram
ua/a: mlefaaranw/amn

>:gre*trth»n <: tew than
TIE: TwUHMly MwtWM / OTttnrtKl vakM
Trace L«M mm qiMnOUdonlknK LABORATORY
ttnotmMMt MANAGERS

< 3 mg/kg 3 LPM
40 mgAfl 1 LPM
2.7 mg/Kg 1 LPM
0.1 mg/ko - 2 LPM
42 mgAg 5 LPM
35 mg/ko 2 LPM

< 25 mg/kg 25 LPM
< 3 mg/kg 3 LPM

28.3Q -0- LM

• UG/KG UQ/KQ OUQ/KQ AT6
• UG/KG uQ/kQ BUG/KG ATB
• UG/KG ug/kQ 6 UG/KG ATB
flUGACG ug/kg 6UGACG ATB

PAGE 1

PATSAMMOMS llMf0HthMUb (4M)Xfr«aai
MARKTOUIERT MM* Lab (404)206424
OANNVNI1D OigMtesUb (404)20M2S
STEVE BRYAN ' OC4«m Spw. Ub (404)20M»
MARILYN THORNTON W«W Supply Lab (404) 200421



FROM EPD SOUTHEAST 912 262 3168 07-16-96 18:48AH TO 64046519425JUL 16

GEORGIA DEPARTMENT OF NATURAL RESOURCES
ENVIRONMENTAL PROTECTION DIVISION
455 14th Street, Atlanta, Georgia 30318-7900

ORY REPORT

TO: KNOWLTON
REG

Sample ID:
Sample Description:
Additional Info :

Coiiinwnta:

ANALYTE

i t n i l ??
/oJl̂ ,̂/;-'-

ELECTRIC TRANSFORMER ELifc'SOIL "
SOIL FROM VICINITY OF ELECTRIC
TRANSFORMERS ELIM CH RO.
Routine

PARAMETER EPA
CODE METHOD NOTE

Date Collected: 06/12/86
Time Collected: 15:45
Sample Collector: KNOWLTC
Project: REG
Received By: BEM
Date Received: 06/14/96
Time R«c«ived: 13:30
Reporting Date: 07/05/96

RESULT UNITS MDL

>N

ANALYST

V v ICP METALS FOR HAZARDOUS WASTE /SOLIDS

Aisenic
Barium
Cadmium
Chromium
Lead
Nickel
Satonium
Silver

01003 200.7/6010
01008 200.7/6010
01028 200.7/0010
0102S 200.7/6010
01052 200.7/6010
010S6 200.7/6010
01148 200.7/6010
01078 200.7/8010

< 3 mg/kg 3
40 mg/kg 1
2.7 mg/kg 1
0.1 mg/kg . 2
42 mg/kg 5
35 mg/kg • 2

< 25 mg/kg 25
< 3 mg/kg 3

LPM
LPM
LPM
LPM
LPM
LPM
LPM
LPM

D EXTRACTION FOR PESTICIDE ANALYSIS

Extraction For Pesticide Analys. EPA 8080 28.3g -0- LM

O FOB'S IN SEDIMENTS OR SOILS

PCB-1016

PCS-1221
PCB-1232
PCS-1242

EPA 8060
EPA 8080
EPA 8080
EPA 8080

• UG/KG ug/kg e UG/KG
• UG/KG ug/kg 6 UG/KG
8 UG/KG ug/kg 6 UG/KG
A UG/KG ug/kg 6 UG/KG

, ~ite 10 : AB10730

MOlfMeihod Otteeilon limit >:flreaterthan <:lmthan
TIC: TanMtoafy tianWad / aatimatad value
Traea: Laaa twn quantttaOon limit LABORATORY
M: not anahoad MMUOEftB
UAPC- IMI* «Mtar MMH uonar •B îKB t̂an

PAT SAMMONS InaraantoB Lab
MARKTOiaeftT Mat* Lab
OANNV NUD Otgantoa Lab
STEVE BRYAN ' QC4taM Spac. Ub
MARILYN THORNTON Watar Sueoiy Lab

ATB
ATB
ATB
ATB

PAGE 1

(404) aoa»4aai\^*^*f an̂ ^̂ BMM

(«M)20B424<
(404}20ft«2S,
(404)20M2»
(4O4) 208421
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j TRANSPORTATION MANIFESTS
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1

1
1
1
1
Tl

MINERAL SPIRITS

TRANSPORTATION MANIFEST

1

i



*.
TCXAS WATER COMMISSION
P.O. Box 13087, Capitol Station
Austin, Texas 78711-3087
Please print or type. (Form designed for use on elite (12-prteh) typewriter.) FOOT

5. Transporter 1 Company Name

UNIFORM HAZARDOUS
WASTE MANIFEST

1. Generator's US EPA ID No. Manifest I
I Document No.

3. Generator's Name and Mailing Address
9un Bank/South KLorite, Ml
1431 N.E. 24t& 8tDB0t
Ft. TairtmnrVila, PL 33312

4. Generator's Phone ( JQ5) 765-7252

7. Transporter 2 Company Name

9 _Desjgnated FaciUty Name and Site/ddiw 10.

2. Pag.
of

A. State MaK
N£

8. State Generators

F. Transporter's Phone
G. State Facility's IDUSPA^D Numberntau

. Inc.
H. Facility's Phone

76-0645Oklahoma City, OK 73
-̂B_vi«̂ BfM«_̂ v«î ^̂ _BB^̂ M««̂ HiMB^̂ î B^̂ ««w_̂ _̂av̂ ^HBFaWMllHaB ÎHBl̂ aiV

•1-1. US DOT Description (including Proper Shipping Name", Hazard and ID I 12. Container*
No. Type

K. Handling Codes for Wastes Listed Above

Vtete to to fedl±ty dBKtet*iri in tr»
into betoeenTES an3 mjiBBlf. ty eMBauticn of thte HniftBt, I adffndedgp that I hove dnaen tte fedlHy Usbod

claasihad. packed, marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national
government regulations, including applicable state regulation*.
If I am a large quantity generator. I certify that I have a program in place to reduce the voluma and toxicity of waste generated to the degree I nave determined to be
economically practicable and that I have selected the practieabla mathod of treatment Storage, or disposal curramly available to me which minimite* the present end
future threat to human health and the environment OR, if I am a small quantity generator. I have madaaaood f«ith>«J» to minjmiza my waste generation and select
tha best waste management mathod that is available to me and that I can afford.
Printed/Typed Name
Dooglas K

17. Transporter 1 Acknowledgement of Receipt of Materials Date
Printed/Typed Name

d */'-" t)

Month D»y Ye»r

18. Transporter? Acknowledgement of Receipt of Materials Date
Printed/Typed Name Signature Month Day

I I
Y»»r

19. D
i r.v.

Indication Space

20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifeat except aa notec* in Item 19.
Date

Printed/Typed Name Signature Month D»y Ynr

TWO0311 (Rev. 01/01/89) White • original Pink-TSD Facility Yellow-Transporter Green-Generator's first copy



TEXAS WATER COMMISSION
P.O. Box 13087, Capitol Station
Austin. Texas 78711-3087
Pteate print or lypa.• (Form datignad for us* on alha (12-pitch) typewriter.) Form approved. OMB No. 2050-0039. axpiras 09-30-91

UNIFORM HAZARDOUS
WASTE MANIFEST

1 . Generator's US ERA ID No. Manifest
Document No. 2. Page 1

of
Information in the shaded areas
is not required by Federal law.

3. Generator' A. State Manifest Document Number
g 0021733*

4. Generator's Phone (
B. State Generator's ID-

99912 ___
5. Transporter 1 Company Nama

r* 11
US EPA ID Number

r.q v ie* *•/-•*•
C. State Transporter's ID
0. Transporter's Phone.

7. Transporter 2 Company Name1 8. US EPA ID Number

I

E. State Transporter's ID
F. Transporter's Phone

9. Designated Facility Name and She Address
"

10. LJS EPA ip Number

tation Seurvic**, lac.

G. State Facility's ID
W-50225-001

H. Facility's Phone

11 A. 11. US DOT Description (including Proper Shipping Name. Hazard Class, and ID
Number)

12. Containers
No.

Total
Quantity

14
Unit

Wl/Vd
Waata No.

(CazfccniNA 2020 cam) «
1027

915660

J,

1

*1

i
I
I

r8.S
0*

J. Additional Descriptions for Materials Listed Above
a)W» 21173

K. Handling Codes for Wastes Listed Above

to the
, Inc. ("BET) to

tt» ajpUcohla BMbLb C o£ tint oartAln
, I arJnadaJigB that I hew*

than to tz&TBpcrt

dean ths ftcuSy Hated

classified, packed, marked, and labeled, and are in all respecta in proper condition for transport by highway according to applicable international and national
government regulations, including applicable state regulations.
If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste generated to the degree I have determined to be
economically practicable and that I have selected the practicable method of treatment storage, or disposal currently available to me which minimizes tha present and
future threat to human health and tha environment* OR, if I am a small quantity generator. I have made a good faith effgctw*tinimize my waste generation and select
the best waste management method that is available to me and that I can afford.

17. Transporter 1 Acknowledgement of Receipt of Materials
Printed/Typed Name ,

-"£/.- /? Y-lL'
1 .̂*Transporte/2'Acknowledgement of

Month Day Y»»r
I I I

' £«y%r'7> 7*vj- 7757^
20. Facility Owner or Operator Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19

Month Dty Yt»r

TWC-0311 (Rev. 01/01/89) White - original Pink-TSD Facility Yellow-Transporter Green-Generator's first copy
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TRANSPORTATION MANIFESTS



BUT BV.&OUNYOluJN UBAT UOC3

nwMpmiw

31MA4fiSZ9. UHAZARDOUS WAS I b MANII-CO i
UNIFORM HAZARDOUS i '

WASTE MANIFEST
FHV i i ifirw>w
. » I ji ••*

, N.A, Ft. L*ttd«rd»l«, Florida 33305
300 Meat Browwd Blvd. < ftttnt Oouglat x. Hiaelaic

I I I I I I I I I I I I

OICMCAL WASTI MACMOeMBNT. INC.

___
PMWWW BM*. Wp*M MOW Fi LI 01 01 01 01 » |T I I n ui I

RQ, wait* flunabU Liquid, N.D.S., OM-19931EPA ROOD
otochano
CWM PfeM*

CWM ^rwf Hi Numbw

CWM Prof ill Numhtr

CWM Prnftli NumMr

205-652-9721
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SENT BVSDOUNTOUN UCST IUUB3 ; 3-14-ge 0:20*1 : M67667207.*
A |̂> A4B%4I^ • ••• •»• • ^»» •

LAND DISPOSAL agSTHICTIQNa NOTIFICATION ANfr ruttTTFlCATTOK

SoAL
EPA Hmrtau WMM Ceded)

MMifm Number

V* ««!•{•> *K MM PBL

CWMPreflfeNumbtt
with 40 CFH Pm 261. which nwiM te tni

a

a

RESTRICTED WA3TEREQUIMSTMATMENT
AL«o oo«pl«t* tod ittack th«

For
y« mut tutt W to» A (Om «uu nttutow VMBMK) mi ft)

Addendum" form I

friar •tariAiffOML.'rai A. eepy of ifl

Q RJ RESTRICTED WASTE TREATED TO PERFORMANCE STANDARDS

TteSPAhMvtowwMift M44*)«———;————————hM«Mn«*u^taoaa9liMC««khte^)pIieUrf«p«ifMniK«Mnd«rli

p» »» iat«by of ihm
(•40CFR

m. ImMmllMi^mii|*i(leMp«M]dHlariahnlttin|ablM0K«^^

RESTUCTED WASTES FOR WHICH THE TREATMENT STANDARD IS BXTRESSEDAt A SPECIFIED
TECHNOLOGY

•Mi
fir SPA

Q C. RSaTRICTEDWASTESinjECTTOAYARtANCE
Tta

TWiVMMMM
M,«MHnHi

or « •ted

(KM* WiMB4MdMifo4«v«ri
»• Mfnto MI •( «V|«OM. !«• taMWMtaM « 40 CFt Put 141.)

D. RRSnUCTED WASTE CAN BE LAM) DWPOSID WTHWin-FVRTHEJl TREATMENT

1 hvn dMmted that d« VIM
arKdAJ«NlM3004CA.nitlMnlb(i«M
!»M«l<>M«MBIiUnilhU

Ml fa* ta40 CPR HR2II Srtppt D, nd lU

taflte wttk ita wm*

ni



SENT BY:DOWNTOWN WEST 1*403 : 3-14-90 9:30OM ; 30S76S72B7-*
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1

J
1

5198840525;tt 3
i".. •
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V MMM
• - "

•'WHK -MMJVIWI? •IHs.ntq^ •MatTttUT^
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H'FWVSi
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POO***) K016 xg2».*i TOM
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row
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SENT BYiDOUNTOUN WEST «4B3 : 3-14-QC OsSlOM ; 30676S7207-» 5108*40625Jtt 4

t lt-stJU KAXD-KAMKia NOTIFICATION Profila
i IlAO/f ADDENDUM nuabart,nuabar » // Atf 7 f ADDENDUM number rd

Zf you ohoekod box A on tha Hard-Rammer Notification row, "Raotrictad
Waata Xaqulroa Treatment", than you auat alao indicate ALL Of tha
raatrietione by ehaokinf all of tha applicable boxea :bolov.

********************** ttCTZON Z • CALXrOMiZA LIST *****•«***********«••««»•••**

A. Thia vaata vaa a liquid hatardoue vaata, vhen it vae initially ««naratad.
and any of the following atatamenta are true (eheek all that apply)i >

__ i. (Natals) - tha va«ta guppmeiy fail* tha paint filtar taat, ajtf it h
contain* jug of tha following mataU ia concontrationa graatar than oraqual to tha amount lietad hara (chacX aaeh that applioa) i ;
__Araonio i 500 ppa, __Z*«d . . . i 900 ppm, __ Salaniumi 100 ppa,__cadmiu» t 100 ppm, _ Marcury i 20 ppa, """Thalliuat 130 BM H
__ChtO^O»l 800 PP«, __ NiOJMl I 134 pfBf —— "~

. _ •• (Acid»> - tha waato currantly rtUa tha paint tlitar taat, and ia an
aeid (aqaaoua aolutian with pR l«aa than or aqua! to 2.0}

—— ». (Oyanidaa) - tha vaata oiunnmtly faila th. p.int filtar tact, and it •"
eantaino fyaatar than or aqual to 1,000 ppm "fraa* oyanidaa.

__ «• (PCSa) - tha vaata oontaiaa PCBa (Palyahlwrinatod Biphonyla) in
conoantrationa graatar than or aqual to 10 ppai.

M

B. Thia vaata vaa a liquid or nonliquid haaardou* vaato vhan it vaainitially ganarttad, and tha fplloving atataaant ia tmas
— J: Ja2c?> Tfctlit.¥tlt* contain! HOCa (Balooanatad organic Couounda Iliatad in 40 Ctm Part 211, Appondiz III) In total ceno.ntratlon graatar L

than or aqual to 1,000 ppa.
*«•*•*•*••**»••*••••••«••••• «criOH ZZ • CYANZDlt *****************************

60 NOT ZXAVS THIB •XCTZON BLANK I H
If oyanidaa aro proaont in thia vaate, Hat tha Total and Aaanabla lovala
in thio ahlpatant, (otharviaa, put "NO- [*<mm dataotad} ), in thaaa opacaat

pp«.
**•«**•**«****«** SBCXXOW ZZZ - iSlVWT AND OfNBK HAMO-BAmm WABTtfl ***********

Tbit waata ia a (chock L
Thia vaata may bo in any phytical form (aolid, liquid, aludga, ga>, ate.)
but it roqairaa troatmont for tha oonatituant* liatad in 40 cm Part aittubpart 0 that aro ralatad to too follovina oodaa. ChacK all ocdaa thatapply to thia vaeta ui roquiro traatmontt
__ FOCI __ XOll** __ JC039 X101 __ P074* __ U221
__ fOOJ .. , X013«* X040 K102 P0i3 0223**
__ F003 __ X014 __ K04J** ~ HOI —— POIf "™"
__ F004 __ X013** ._ XQ44** 1104 ~ P0t4 ——
__. WOS __ X01« __ X049** ^ Xll)*« __ POf 7 • -
—— *°°* " __ Koli _. *0*« __ X114** Po*a** doa* not aeeapt
—_ F007 XOlt mmtm X047«* ^_ Xll9*f ~ P0»>*« thwo vaotoa^_ rooa __. xeao — xo«o** ___ xn< _ pio4** to*_ root _ xoai** __ xo<i __ POH»* ,_ PIO<*«^_ POIO _ xoaa ^ xota _ wai* __ pio» ** -
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1 Southern Sanitation S.E. Division
A Waste Management, Inc. Company

201 N.W. 12th Avenue
Pompano Beach, Florida 33069

763-7900 Broward & 653-7484 Dade

SERVICE AGREEMENT
NON-HAZARDOUS WASTES

CUSTOMER'S

s— ///>?y c* / f -/x
CUSTOMER'S BILLINO ADDRESS

CITY, STATE, IIP CODB

CU*TOMBM CONTACTS /

A./I
•BMVICK NAME (IF OTHKM TMAM •IUMNO NAMK)

**-TELBPrfONE NO

•B1IVICB ADDRESS (|F OTMSlTTHAN DILLINO AOOKK»>) TBLBPMONB NO.

APPHOXIMATB • OF PULL*

CONSUMBH CBMTIFICATB OP BXBMPTION NO. CUrrOMBH PURCHAVK OHDBH * BFFBCTtVB DATB

CONTAINER SPECIFICATIONS

4-

S
D PICK UP(»)

PBM WBBK

PPKCTIVC ••HVICK OATB

DCUITOMIH OWNED

BATB I»*U»TID

SCHEDULE OF CHARGES

S«MVICB CMAIt«> PBM MONTH • .

ADDITIONAL
•CATB CH«.

I DAY OW >t OAVI
eONTAINBA MAINT

SERVICE CHARGE PER
D YARD

LJ PER PICKUP II YD

yi, PBR PICKUP M YD

SIZE

•INDICATE COMPACTOR LOAD WITH A "C"

PREVIOUS SVC

(OFFICE USE ONLY)
MANAGERS APPROVAL_____________ Date.

DISPATCH ___________________ Date .
ROUTING ___________________ Date .
BILLING ____________________ Date

,_PBCIAU INSTRUCTIONS

*****
<OS<*

-MAXIMUM LOADING LEVEL SHOULD NOT EXCEED HEIGHT OF CONTAINER.

"ROLLOFF"
No Concrete or Fill to be out in
30 yard Containers.
Southern Sanitation will not be
responsible for any damages
done to driveways, lawns, shrubs
water systems etc.
CONTAINER USE CHARGE IS

FOR 1 DAY OR 30 DAYS

CUSTOMER CONTRACTOR

•^

lUTHOItlXBD SICNATURB ttlT NAMB

T»INT) R*MI TBRRITOMV NO. /

*>it* - Office Pink - Processing Gold - Container Order Blue • Sale* Canary - Customer PAP B-520 WMNA-003BP HO/86)
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SPECIAL WASTE MANAGEMENT DECISION
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Waste Management of North America ^
GENERATOR'S SPECIAL WASTE PROFILE SHEET

P_IA8€W»IT1NINKOIITYME

INSTRUCTIONS FOR COMPLETING THIS FORM ARE ATTACHED

flanawal Data ol Sarvtea Agrwmanu

WMA (14624?
WMU Prollla ShMl Cad*

A. WHERE IB THE WASTE QSN-HATCDY
1. OanaratorNaroa:, ^ .-Wl'

Paddy AddraM (•!!• of wast* gwwration):
OaiwatorCity.Statt/Prevliiea;._____a?r.

9 Oanaratoi USCPA âdvml 10:
a. Oanarator atata/frovlnca ID:„
7 '

4. Zp/Po«tmlCoda:

8.

B. WHERE ARE WASTE MANAGEMENT, INC. INVOICES OEHTt
1. Q Ganarating Padfty (A, atovs). or
2. Company Nama:
4. Addraaa:
8.

l^i vi
3. Phooc

6. Zip/Postal Oada:

- C. WASTE STREAM INFORMATION:

I i. Nama of Watta:
J 2. Procas3OafwalingW«»t»:jj22

3. MathodolShlpmant: _UBufctiqi
| 4.

-15 ' r • TJ n,,.. „
> > ~ Kail a

«. to this a DOT hazaidous matarlal? J0 Ho Q Yai(Uso.oomplat»7,l*»)
t. R«portabJ« Quantity/UntodsAfl):—————————9. Shipping Nama:..

7, Hazard Clasa/O«:

J Q Chaek thta box H additional information li attaehad.

D. GENERATOR CERHRCAT1OM

ByalgnlA9thtepfofto*ha«.thag«Mratoreaftffiai^
t. ThiawMtal* not a •Hatardous Was**' asdaflnad by USEPA or Canadian Padaralraoutation andfef tha slala/ljroviftca.
8.
£ Thte shMt and Ka attaehmants contain tiwa and aaeurata daacripllona ol tha wasta matartaL All raievant Wormatbn ragarding known or

auspadad haiarda in lha peaaaaaten of tha aaoarator ha* baan dhdatad.
4. Tha ContraejojirD2flnlteft of Spaalal WaMg (̂»WMNA OOM AO) haa baan raad, signad and attaehad.
^^^^^^ -•>* *

Y^^^^-fS-^VT' ^f *9* £!~—" .. ""•"
s.'î SC

?. Nama jTypa of Print) t. Data

WM4Amv.hu
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2.

C E N T R A L - D I S P O S A L -

CONTRACTOR'S DEFINmON OF SPECIAL WASTE
I. "Special Waste" means Type A or Type B Special wastes as defined below. ____

WASTE PROFILE_CODE
Type A Special Waste* meins nay waste, from • commercial or Industrial activity meeting any of the following descriptions,
>. A cuotaiacrixcd wane (e.f>, a drum, portable tank, lugger box, roll-off box, pail, bulk tanker, ate.) li»t«d in b.-g. below.
b. A waata aoataiamg froe liquid*,
c. A tludge watte.
d. A waata Iron as industrial precast,
e. A watte from a poDutioo control proeeu.
f. Residue and debris from the cleanup of a spill of a chemical substance or commercial product or • waste listed in t.-c. or g.
g. Contaminated residuals, or articles from the cleanup of a facility generating, storing, treating, recycling, or disposing of wasici

listed in a.-f.

Incidental Amounts ef Special Waste
The Contractor recognizes that many customer* will produce some "Type B Special Waste,* as defined below. Incidental quantities
of Type B Special Waste,* do not require a Generator's Type B Special Waste Profile Sheet (Porm WMNA-OOWB) to be signed
by the customer. However, the customer must identity the type and amount of Type B Special Wastes which wUl be provided to
the Contractor in incidental amounts by completing the box m the lower rignt comer.

Type B Special Waste* means may waste from a commercial or Industrial activity meeting the deacriptJoni which fbilowt
a. Friable aabcatoa waata from building deotolitiott or elaantiuj watt board, wall spray coverings, pipe insulation, ate. Nonfriahle

aabtttoi ia not a apodal waata unlat* it hat been proeoatod, haadfed or used in toeh a way thai asbestos fibers may be freely
releacad. Aabaatoa-baaring iaduttrial proeott watta it a Type A Special Waste.

b. Commercial producta or chemicals whkh art off-tpedBcation, Outdated, mused OT banned. Out-dated or off-Specification,
uncontammated food or beverage products in original consumer containers are not included ia this category, however, containers
which once held commercial products or "Vmrttft are included unless the container b empty. A container b empty when:

AD wastes have been removed that can be removed using the practices commonly eniployed to remove materials from the
type of container, e*. pouring, pumping or aspirating, and an end hat been removed (for containers in excess of 23 gallons),
and no more than 1 inch (154 centimeters) or residue remains on the bottom of the container or inner liner, or no more
than 3% by weight of the total capacity of the container remains in the container (eoaiaiaers £ 110 gallons), or no more
than 0.3% by weight of the total capaciVofthecc«tauwrcaMinjath*cc«tauwr(co«taln»rs > HO gallons.) Containers
which once held ACUTELY HAZARDOUS WASTES must be triple rinsed with an tppropritie solvent or cleaned by an
equivalent method. Containers whkh once held substances regulated under the Federal Insecticide, Fungicide, and
Rodcntictdc Act must be empty according to label instructions or triple rinsed.

c. Untreated Me-medknl waste • Any waste capable, of Inducing leJacHeei due to oenuunlBatloa with lafeetlovt agenta from u
bioiacdfcal source ladntinu; but not limited to a mcntcal pcwctftloMr, baepftal, madleal dbUe, murtlng homa, unlveralty m««r»l
laboratory, mortuary, taxlocrmlit, veterinarian, veterinary hoepttal or animal tatting laboratory. Sharps from thete sources
mutt be readerod harmlaw or placed in needle punataro proof oontainen. Residue fro« incineration of inleelious wastes is a
Type A tnaoial Waata."

d. Treated hla madlanl wnttaa . Any wnstaa from a bl*.m*dlcal seurta Including but let limited te a hospital, medical clinic,
nuning home, nudkal praetttlaMr, marteary, taaddarmiil, veterinarian hospital, animal testing laboratory, or unrmsily
medical bnontory wMch has been aatadairod or otberwlM heat tratttd or sttrtlbed so that it is ao longer capabk of Inducing
wlnrtion. Any sharps from these sources must be rendered harmless or pUced «i ncedk puncture proof coataincrs,

c. Liquids and sludges from septic tanks, food service grease traps, or wasnwater and wastewaters from commercial laundries,
laundromats and car washes unless these wastes are managed at commercial or public treatment works,

f. Cbcmical-contalaing equipment remove! fromservlct. Examples: ffllon, cathode ray tubes, lab equipment, acetylene tanks,
fluorescent light tubes, etc.

g. Waste produced from the demolition or dismantling of Industrial process tqnfpownt or (acUitUt eantmntanted wttb cncmleata
from the Industrial process Chemicals or wastes removed or drained from such equipment or facility are Type A Special
Wastes.*
CUSTOMER ACKNOWLEDGES THAT HE HAS READ THE FOREGOING DEFINITION AND HAS IDENTIFIED
T1IK TYPES AND AMOUNTS OP ANY TYPE • WASTE STREAMS PRODUCED IN INCIDENTAL AMOUNT*.

UATn'

(NaOSKTAL WASTB TVWS AND AMOUNTS:

i
o

WMNA403SAD (i/») w««
Whii« . WMNA Oiviiioa Canuy - CuMamar

of Nonh AMrici of TypSB Special WeswT are ackhoial 10 te load.
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Central Dispossl
3000 N.w. 4dtn Street

i.Florida 33073

1.

2.

3.

4.

5.

6.
7.

* WMte Man*9*menl Company

WASTE GERVIOE: A. ORE EXTENT
t M M

SPECIAL WASTE. This agreement relates to »peeial waste with components and
characteristics meeting the description contained in the "Generator's Waste Material Profile
Sheet" with code number:

con

e*ntrt«t*r will MUM «•• !• at the «•!

The customer represents that this special waste is not a "hazardous waste" as defined by
the United States Environmental Protection Agency or by the state (or states) in which
the waste is to be stored or disposed* In the event this waste is later determined to be
hazardous or is later defined at hazardous watte, this agreement shall be subject to
immediate termination by either party upon written notice to the other.
SPECIAL WASTE QUANTITIES* During the tern of this agreement* customer will provide
to contractor the following quantities of special waste, containerized as noted.

Per above profile number*
CONTRACTOR SERVICES* Contractor will provide customer the following services and
equipment, as indicated by the contractors initials.
•. __ t«ui»eofttt u follow*, to be previeM it ctutoeor'i location: N/A
to. __ Utdin* of the •pectel wiito onto tfaMportotioo v««lel»i *t cuttoeora location: N/A
e. ___ rraMporutlon of tho M»*el*l VMM fieat N/A *o the follewini «tor*l* facility.
4. _ rruiaportition of the •pocial vute fiea:

•.

(Not*i It Uto tflopoMi foeilivy «MI««O »p«(«»lmM or !• t»«w p*«h*fcit«d hy l«v t« !••«*•«•
•fOClfcl VMtOS on o>>orlbo*t tbia •§TM*oat ohol! t* mo>j««t to taaodiato tonlMtioo ky
party.J

SERVICE ARRANGEMENTS. Contractor will provide services aa follows:
Mo special service arrangements*

PEES AND BILLING. For contractors services, customer agrees to pay a fee as follows:
Standard Prevailing Rate*

vnioM otnemee noted »mi*f vlll M eemnXy ant »llli poyooit vlttoin »• tere et rovoiyt. roee »»U oe
TERM. This agreement shall have a term of one year from the date of signing* subject to
the right of either party to terminate upon 7 day's written notice to the other party.
MANIFESTS/SHIPPING PAPERS. If manifests or shipping papers are required by law to
accompany the special waate to the storage or disposal facility* the customer is
responsible to prepare all required manifests or paper*, in the lawfully required form,
and in the lawfully required number.
INDEPENDENT CONTRACTOR* Contractor is, and shall perform this agreement aa, an
independent contractor, and shall have and maintain complete control over aH of its
employees, agenta, end operations.

Central Disposal Sanitary Landfill

THE PARTIES NAVE S

8ICNATU
TITLE:
CUSTOMER:

(DATE)

A Dtvwon of Vfcsie Management inc. of Fiends
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POTENTIALLY CONTAMINATED CLOTHING

AND TDSA LINER

TRANSPORTATION MANIFESTS
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APPENDIX D

DATA VALIDATION REPORT



MEMO
TO: Steve Quigley

FROM: Joanne Staubitz

REFERENCE NO. 3050

DATE: February 28,1990

RE: Sun Bank -Data Validation

The following memo details an assessment and validation of analytical results
received from Radian Corporation (Radian) and Alvarez, Lehman and Associates,
Inc. (ALA). Radian analyzed samples for pentachlorophenol (PCP), total suspended
solids (TSS), oil and grease, total phenolics and Toxicity Characteristic Leaching
Procedure (TCLP) for lead. ALA performed toxirity tests on the samples with the
species Daphnia pulex.

Analytical Methodology

The analytical methods used by Radian for the PCP, total phenolics, TSS and oil and
grease analyses are accredited protocols from the United States Environmental
Protection Agency (USEPA) document Test Methods for Evaluating Solid Waste,"
SW-846 3rd Edition, September 1986, Method 8270 and 9065, and USEPA document
"Methods of Chemical Analysis of Water and Wastes", March 1983, Methods 160.2
and 413.2, respectively.

ALA performed 96-hour toxicity tests on Daphnia pulex following methods
outlined in the USEPA document "Methods for Measuring the Acute Toxicity of
Effluents to Aquatic Organisms, 3rd Edition, 1985. (EPA-600/4-85/013).

Holding Times

Holding time criteria set out in USEPA Test Methods for Evaluating Solid Waste",
SW-846, 3rd Edition, September 1986 have been used in the examination of data
received from Radian. The holding times are outlined as follows:

Analytical Group Maximum Holding Time
•Collection to Analysis

Phenols 28 days
Oil and Grease 28 days
TSS 7 days



Upon comparison of sample collection dates and analysis dates, it is noted that all
samples were analyzed prior to the prescribed holding times.

Holding time criteria for samples used in toxicity tests with Daphnia sp. have been
set out by the Ontario Ministry of the Environment at a maximum of five days.
Samples sent to ALA were used in the toxicity tests prior to the five day holding
time period.

Sample Preservation

All samples collected and submitted to Radian for total phenolics analysis must be
qualified T since the samples were not maintained at a temperature of 4°C from
the time of collection to the time of analysis (see Table 1).

Field OA/OC

Duplicates

As a check on sampling and laboratory precision, duplicate sets of samples were
collected and submitted to each of the contract laboratories. Three sets of duplicate
samples were collected and submitted to Radian for analysis, while one duplicate
sample was sent to ALA for toxicity testing. The duplicate sample results were
compared and a relative percent difference (RPD)1 value calculated. All duplicate
sample results indicated acceptable laboratory and field precision, with the exception
of the duplicate samples collected for total phenolics and submitted to Radian for
analysis (RPD = 26%). The discrepancy in the duplicate sample results may be due,
however, to the improper handling and preservation of these samples as discussed
earlier. These sample results have already been qualified as shown in Table 1.

Blanks

Rinsate blanks are collected in order to determine the presence of sample
contamination resulting from sampling equipment and containess- A total of five
rinsate blanks were prepared and submitted to Radian for analysis as water samples.
Only one rinsate sample was found to contain detectable levels of analyte. Sample

XI -X2RPD»—f— x 100% where

where Xj * initial sample result
\2 » duplicate sample result
X » mean of duplicate sample results



*,

TABtEl

SUMMARY OF DATA QUAUnCATIONS DUE TO
IMPROPER SAMPLE PRESERVATION

TOTAL PHENOLICSANALYSIS&vf ;
SUN BANK SITE W ~"

FORT LAUDERD ALE, FLORIDA

Sample ID

BS-3050-WE-01A

BS-3050-WE-02A

BS-3050-WE-03A

BS-3050-WE-04A

BS-3050-WE-05A

Sample Description

Water from
tank 801

Water from
Tank 532

Duplicate of
BS-3050-WE-02A

Rinsate Blank

Water from
96*wd£C trcftoncnt
plant

Result (mg/L)

.0057*(1)

.010*

.013*

NDG005M3)

0.037

Qualifier

J(2)

J

J

J

J

Notes:

(1)* The associated numerical value is estimated.
The result is less man 5 times the detection limit (laboratory qualifier).

(2) J - The associated numerical value is an estimated quantity.

(3) NDUXB) -not detected at a detection limit of.005 mg/L.



MS-011090-SQ-04 was found to contain PCP at 420* ug/mL. Because the associated
sample results are greater than five times the concentration found in the blank, no
data qualifications due to this blank contamination are required.

Laboratory OA/OC

Blanks

The purpose of assessing the results of laboratory/reagent blank analyses is to
determine the existence and magnitude of sample contamination problems
resulting from ambient conditions within the laboratory setting. All reagent blanks,
prepared and analyzed by Radian, were found to be free of contamination. ALA did
not provide laboratory blank results and, therefore, no conclusions can be drawn
regarding sample contamination problems from within the ALA laboratory.

Surrogate Spikes

As a check on laboratory performance, Radian spiked four water samples and one
reagent blank sample, submitted for PCP analysis, with a series of six surrogate spike
compounds. All surrogate spike recoveries fell within the associated recovery
limits, demonstrating acceptable laboratory performance for PCP analysis.

Matrix Spike/Matrix Spike Duplicate Recoveries

The recovery of matrix spiking compounds indicates the presence or absence of
unusual matrix effects. Radian spiked two sets of water samples with acenaphthene,
4-chloro-3-methylphenol, 2-chlorophenol, 1,4-dichlorobenzene, 2,4-dinitrotoluene,
N-nitrosodipropylamine, 4-nitrophenol, pentachlorophenol, phenol, pyrene, and
1,2,4-trichlorobenzene and analyzed these samples concurrently with routine
samples. Radian also spiked one set of oil samples with PCP. All spike recoveries
fell within the designated control limits, demonstrating acceptable laboratory
accuracy for determining the concentration of PCP in water and oil samples.

Summary

Based on the assessment detailed in the foregoing, it is recommended that the data
produced by Radian and ALA be accepted as accurate and complete with the specific
qualifications noted herein.

The associated numerical value is an estimated quantity. The result is less than five times the
detection limit (laboratory qualifier).
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City of fort Locfcnklft/tJtilitiM

Pnrt IX

1. if •Bplioahla an4 t)w toMlta of ajaajplinof xaBOctad in tl̂  pacnlt Atckliecti
for total %Bb3 Organic (ISO) an tele* .01 og/1 (10 Rfe), tte znfeatHal
fear nay dMtOop a aoivatt aamaganant plan. If tte Hair eUcea to darolej
plan, it nill fc» dMwlopad within 90 daya fmt tte affactiv* date of thia
paaadfc. fte plan *ui te Mttttad to tte dey tor rarUar and amoonl.
/W^ JM«MMM«| 4»W» ~ * - - n t 11 »1 -—— ̂ «^ -- - —»— ui*W -' —.1 __ -- -»"_ —Qno» aepaamA, tte Znfewtnal UMT oat oaply «Lth

tor th^ City*
-) 2. Qm mdoatdol IBacr ff*«*ll dMvlop, MtHTi 90 d^v of th»

thia panit, an nfflrimntal aptU pnvantioi plan to •; tte aocldaccal or alag <*!•'**»«» <•»* MtiiufcBMt** 4«*n *>i
3. if T*TntTTl| tte indurtrLal Qgar atell acurtyuet * aaapling fvdlitrriaa)

within 90 daya of tte «£factlv» data at this p«nrir Trnai kn aiH tjui of
fadltty nul te drtacadaad tar tte caiy.

4« MimiBtziaJ with • r̂ *^**** batch diaohozoa atell ••<t*>^<« a
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Chemical Waste Management, Inc.
ENRAC Division-South
515 West Greens Road, Suite 400
Houston, Texas 77067
713/875-1110

December 29, 1989

Mr. Stephen M. Quigley, P. Eng.
Conestoga-Rovers & Associates Limited
651 Colby Drive
Waterloo, Ontario, Canada N2V 1C2

Dear Mr. Quigley:

Enclosed please find copies of the required pre-mobilization
submittals:

Assigned personnel OSHA training certificates
Physicians medical releases for assigned personnel
Draft Site Specific Health and Safety Plan

Should you have any questions, corrections, or revisions to these
materials, please contact Tom Alien, Cesar Garcia, or me.

Sincerely,

Rebecca A. Eklund, CIH
Chemical Waste Management, Inc.
ENRAC-South Health and Safety Manager

Enclosures
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1.0 INTRODUCTION

1.1 purpose and Scope
This health and safety plan is intended to prescribe basic
p̂rocedural and equipment requirements for worker protection.
Operating conditions are expected to change as the various
phases of the proposed work progress, requiring some modifica-
tion of the plan. As appropriate, addenda will be proposed
by the CWM-ENRAC Site Safety Officer and/or the Division
Health and Safety Manager for the Conestoga-Rovers &
Associates Engineer's (hereinafter referred to as "the
Engineer1*) review as Sun Bank's representative on site.
Changes involving an increase in protective measures may be
implemented at the Project Manager's discretion. Changes
involving a reduction in protective measures will require the
prior approval of both the Engineer and the Division Health
and Safety Manager.

1.2 Compliance Goals
This plan is designed to comply with all applicable state and
federal OSHA regulations. It is also designed to comply with
established CWM-ENRAC Health and Safety Program Policies,
Procedures, and Guidelines. Copies of pertinent sections are
attached in specific Appendices. Requests for changes to this
plan will be reduced to writing and submitted to the Site
Safety Officer, the Engineer, and the CWM-ENRAC Division
Health and Safety Manager. Any change which upgrades
requirements may be initiated immediately. Any change which
downgrades these requirements will require the Engineer's and
the CWM-ENRAC Division Health and Safety Manager's
authorization.
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1.3 Site Description
The work involves drum inspection, characterization for
processing and segregation of approximately 193 drums
containing both liquid (mineral spirits, water) and solid
phases. These drums are currently stored under-roof at 300
West Broward Boulevard in Ft. Lauderdale, Florida.

1.4 Work Tasks
Specifically, the project consists of drummed waste
identification* and preparation of detailed logs, phase
separation via decanting and oil/water separation, water
treatment (manifolded granular activated carbon system),
sludge removal/on-site storage, and triple-rinsing D.O.T-empty
waste storage containers.

1.5 Affected Personnel
All CWM-ENRAC site personnel, site visitors, and specialty
subcontractor personnel are subject to the provisions of this
site specific Health and Safety Plan.

1.6 Personnel and Responsibilities

1.6.1 Field Operations Manager
1.6.1.1 The Field Operations Manager is Mr. D. Ray

Mangrum. Mr. Mangrum's professional profile
is attached (APPENDIX A).

1.6.1.2 The Field Operations Manager has overall
responsibility for all aspects of the project

1.6.2 CWM-ENRAC Health and Safety Manager
1.6.2.1 The CWM-ENRAC Division Health and Safety

Manager is Ms. Rebecca A. Eklund, CIH. Ms.

12/29/89 2 DRAFT



Eklund's professional profile is attached
(APPENDIX A).

1.6.2.2 The CWM-ENRAC Health and Safety Manager is
responsible for:
1.6.2.2.1 The review and accuracy of the Site

Specific Health and Safety Plan.
1.6.2.2.2 Authorization of all changes to the

plan.
1.6.2.2.3 Receiving reports on all accidents,

injuries, and incidents, and
investigating the causes.

1.6.2.2.4 Reviewing and confirming requests
for personal protective equipment
(PPE) changes.

1.6.2.2.5 Attendance at the Initial Site
Specific Health and Safety Training
Meeting.

1.6.2.2.6 Performing irritant smoke
respirator fit test during the
Initial Site Specific Health and
Safety Training Meeting on all
personnel expected to enter any
controlled work zone.

1.6.3 Project Manager (PM)
1.6.3.1 The Project Manager will be Mr. Cesar Garcia.

Mr. Garcia's professional profile is attached
(APPENDIX A).

1.6.3.2 The Project Manager's is ultimately respon-
sible for all on-site activities.

1.6.4 Site Safety Officer (SSO)
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1.6.4.1 The SSO will be Mr. S. Bruce Dill. Mr. Dill's
professional profile is attached (APPENDIX A).

1.6.4.2 The SSO has authority to stop work when
violations of this Plan or any uncontrolled
health or safety hazard exists.

1.6.4.3 The SSO is responsible for:
1.6.4.3.1 Documenting compliance with this

T Site Specific Health and Safety
' Plan and its Appendices through the
, maintenance of a daily Site Safety
j • Officer's Log.

1.6.4.3.2 Reporting all infractions to the
i Project Manager and the Engineer

as soon as possible and to the CWM-
1 ENRAC Division Health and Safety

Manager on a weekly basis.
| 1.6.4.3.3 Maintaining all records required
' by this Plan, including copies of

»

, documentation of training and
medical approval to work for all
personnel entering any controlled
work area.

1.6.4.3.4 Training on-site personnel and
1 visitors (as required).

1.6.4.3.5 Supervising the collection of air
• monitoring as required by Section

4 of this Plan.*

1.6.4.3.6 Comparing air monitoring results
i to Plan Action Levels and

initiating appropriate response
actions.

12/29/89 4 DRAFT



1.6.4.3.7 Participating in meetings with
local emergency response entities
as organized by the Engineer.

1.6.4.3.8 Maintaining health and safety first
aid supplies, emergency equipment,
and air monitoring equipment and
supplies.

2.0 MEDICAL SURVEILLANCE

2.1 Examination Requirements

2.1.1 Routine Medical Examination Protocol
All CWM-ENRAC personnel on-site shall have successfully
completed a preplacement or annual in-service medical
examination in accordance with CWM-ENRAC Health and
Safety Procedure 6, and consistent with the provisions
of the applicable OSHA standards. Documentation of
this examination for all personnel on site will be
maintained by the Site Safety Officer. This
examination includes a complete medical and
occupational history, physical examination, and
selected biological sampling. Laboratory studies
include a complete blood count (CBC); a heavy metal
screen; PCS determination; urine analysis; chemistry
panel (SMAC); pulmonary function test (FEV1, and FVC) ;
EKG; chest X-ray (PA); pure-tone threshold audiometry;
and vision screening, including color acuity
determination.

12/29/89
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__ group. These levels are communicated to all
i contract local medical providers. Medical

providers retain the entire physical record
and return a physician's statement of the
employee's ability to perform the work, wear

1 personal protective equipment, and wear
respiratory protective equipment.

2.1.1.2 A urine specimen is collected during the pre-
.̂

-; employment and annual physical on all employ-
] ' ees for a drug screen processed by American

Medical Laboratories. The results are handled
\ entirely through CWM* s consulting occupational

physicians' group, Washington Occupation
J Health Associates. A pre-employment positive

test precludes hiring. An in-service positive
t test precludes work in the field.
1

2.1.2 Additional Biological Tests
Additional tests may be conducted as recommended by the
Health and Safety Manager and deemed appropriate by the
occupational physician.

2.2 Emergency Medical
In the event of an employee injury or illness requiring
emergency medical care beyond the capabilities of on-site CPR
and first-aid trained personnel, the contingency plan
(APPENDIX B — Environmental Management Department Plan [EMD-
Plan]) will be utilized to move the injured person (s) to the
closest, capable medical facility.
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3.0 »MyfcflYBB TRAINING AMD INFORMATION

3.1 29 CFR 1910.120 Compliance

3.1.1 40 Hour Training
All ENRAC site personnel and sub-contractors who will
enter any controlled work zone shall have completed the
Basic Safety Training Course to comply with the
Hazardous Waste Site Operations training requirements
of OSHA (29 CFR 1910.120). The training is provided
by the 'CWM-ENRAC Health and Safety Department or an
equivalent, OSHA recognized, entity. This coursework
is a combination of formal classroom training,
practical exercise, and written and practical
performance evaluation.

3.1.2 Supervisor Training
All Field Supervisors shall have completed, as a
minimum, an additional eight hours of training in
Hazardous Waste Site Supervision.

3.1.3 Update Training
Formal eight hour annual update training is required
and documentation will be on site.

3.1.4 Daily Briefings
Daily crew briefings and site specific training will
be used to augment the annual refresher courses.
Documentation of attendance will be maintained on the
Daily Safety Briefing form (APPENDIX C).

3.1.5 Site Safety Officer Training
The Site Safety Officer shall have completed, in
addition, the Chemical Waste Management, Inc. 36 Hour
Site Safety Officer Training Course.

3.1.6 Site Specific Health and Safety Training
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Everyone entering the work area will be required to
attend a' Site Specific Healtĥ ihd Safety Training
briefing. This briefing will include the information
presented by the Engineer concerning the site and
supervision of CWM-ENRAC's operations, and the
information contained in this Site Specific Health and
Safety Plan and all its appendices. All attendees will
sign a form (APPENDIX C) verifying their attendance and
acknowledging the information which has been presented.
This briefing will be held on or near the site during
the mobilization phase of the project and before any
work with hazardous material is begun. This meeting
will present the information required per 29 CFR
1910.1200 Hazard Communication.

3.1.7 Respirator Fit Testing
Respirator fit testing, using irritant smoke and half-
face or full-face respirators, will be performed at the
Site Specific Health and Safety Training meeting.

3.2 Subcontractors and All Site Visitors
All personnel entering any controlled work zone will be
required to produce proof of training in compliance with 29
CFR 1910.120, complete the Site Specific Health and Safety
Training, including a review of the entire Site Specific
Health and Safety Plan, and attend all visit-concurrent daily
crew briefings.

4.0 AIR QUALITY MONITORING PROGRAM
Air quality will be monitored in and around the active work

' location on a routine basis (minimum hourly), and/or as
required by special or work-related conditions.
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4.1 prganic Vapor Monitoring

4.1.1 Organic vapor levels will be monitored using an
intrinsically safe MICROTIP (or equivalent instrument) ,
an explosimenter and oxygen level meter on an hourly
basis during active remediation in the work area.

4.1.2 Organic vapor readings in any active working location
in excess of 100 parts per million (ppm) for a single
reading or 50 ppm for two successive readings will
require that all work cease, the area be evacuated, the
Project' Manager, Site Safety Officer and the Engineer
be notified and the source of the organic vapor located
and controlled.

4.1.3 Documentation of the calibration of the unit will be
maintained by the Site Safety Officer.

4.1.4 Detector tube monitoring may be used whenever questions
concerning the composition of the organic vapor become
an issue.

4.2 Explosive Atmosphere Monitoring

4.2.1 A Lower Explosive Limit/Oxygen (LEL/O2) detector will
be used on site to determine the safety of operations
resulting from drum entry and other on-site work
phases.

4.2.2 An LEL reading of greater than 10% will require all
work to cease and the area to be evacuated until the
source of the explosive gas is located and controlled.

4.2.3 An oxygen level of less than 19.5% will require up-rid
evacuation until the source of the contaminant
displacing 19.5% of the atmospheric oxygen is
identified and mitigated via ventilation.

12/29/89 9 DRAFT



1
*

r';

1
1

4.2.4 An oxygen level of less than 16% constitutes an IDLH
and precludes entry. Forced medhz&iical ventilation of
the area will be employed until the oxygen level has
returned to and is maintained at 19% or higher.

4.2.5 Documentation of daily primary gas calibration will be
maintained by the Site Safety Officer.

4.3 Reporting

4.3.1 Results of the air monitoring program will be
documented by CWM on the Engineer's forms and shall
include:
4.3.1.1 Site location date and time.
4.3.1.2 Work phase/operation in process description.
4.3.1.3 Temperature, wind speed and direction.
4.3.1.4 Area sampling location diagram.
4.3.1.5 Pertinent field notes - description of

operations and complaints/symptoms,
chemicals/materials/equipment in use,
engineering/administration controls in effect,
personal protective equipment in use, sampling
observations,/comments and weather conditions
during sampling event.

5.0 QBMERAL SAFE WORK PRACTICES

5.1 Eating, drinking, chewing gum or tobacco, smoking, or any
practice that presents the possibility of hand to mouth
transfer and ingestion of material is prohibited in any and
all areas where the possibility of contamination exists by
virtue of the work being performed. At a minimum, this
includes the Exclusion Zone and the Contamination Reduction
Zone. A clean area for breaks will be established between the
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initial decontamination procedures set-up and the entry to the
decontamination trailer. No chewing gum, chewing tobacco,
breath mints, or similar items will be carried into any
controlled work area.

5.2 Hands must be thoroughly washed upon leaving any area desig-
nated as contaminated or suspected of contamination. No
eating, drinking, smoking, or any similar activities may be
performed before hands are thoroughly washed.

5.3 Thorough washing of the entire body and shampooing of hair
should be accomplished whenever decontamination procedures for
outer garments are in effect. The washing and shampooing
should occur as soon as possible after the final wearing of
protective garments and each time the person leaves the job
site.

5.4 Legible and understandable precautionary labels shall be
prominently affixed to all containers, including containers
of raw materials, intermediates, products, mixtures, scrap,
waste, debris, and contaminated clothing.

5.5 Contaminated protective equipment shall not be moved from the
Contamination Reduction Zone to the Support Zone until it has
been adequately cleaned and decontaminated or properly pack-
aged and labeled as contaminated material.

5.6 Removal of contaminants from protective clothing or equipment
by blowing, shaking, or any other means which may disperse
materials into the air is prohibited. If wet methods for
cleaning are unavailable, High Efficiency Particulate Air
filtered vacuums may be used.
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5.7 Portable or fixed emergency shower/eyewash stations shall be
strategically located on-site. Every effort will be made to
maintain the water at a comfortable temperature. Fixed
showers (if available) shall be run at least once per shift
to clear the lines and confirm water pressure. Portable
showers shall be checked each shift and drained and refilled
weekly.

5.8 A deluge shower or hose and nozzle shall be available if
needed at the exit from the Exclusion Zone to wash down
heavily contaminated personnel in emergencies. Wash facili-
ties (tubs with soap solution and brushes) to remove heavy
contamination before crossing the Contamination Reduction Zone
will be established. Additional decontamination will be
performed at the entry to the Support Zone before removing
protective clothing.

5.9 Personnel on-site must use the "buddy" system when wearing any
respiratory protective equipment. Communication between
members must be maintained at all times. Emergency communica-
tions, to be used in case of radio breakdown or lack of
radios, shall be prearranged. Visual contact must be main-
tained between buddied pairs on-site and each team should
remain in close proximity to allow assistance to each other
in case of emergencies.

5.10 Personnel shall inform each other of subjective symptoms
of chemical exposure such as headache, dizziness, nausea,
sleep disturbances, and irritation of the respiratory tract,
eyes, or skin.
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5.11 No facial hair which interferes with a satisfactory fit of the
mask-to-face seal, will be allowed on personnel required to
wear respiratory protective equipment.

5.12 All respiratory protection selection, use, and maintenance
shall meet the requirements of established CWM-ENRAC proce-
dures, and recognized consensus standards (American Industrial
Hygiene Association, Occupational Safety and Health Admini-
stration, American National Standards Institute, National
Institute for Occupational Safety and Health).

5.13 Appropriate work areas for Support, Contamination Reduction,
Exclusion, and Equipment Decontamination will be established.
Zones may be relocated as the work progresses. Additional
areas or zones may be established as needed with the approval
of the Project Manager, Site Safety Officer, and the Engineer.

5.14 All ENRAC and subcontractor personnel on-site are to be
thoroughly briefed on the anticipated hazards, equipment
requirements, safety practices, emergency procedures and
communications methods, both initially and in routine brief-
ings. These "routine" briefings will be held daily and
attendance will be verified by signature. The contents will
be adequate to comply with 29 CFR 1910.1200 Hazard
Communication requirements, whether the site operation is
exempted from the regulation or not.

5.15 As far as practical, all demolition will be accomplished using
cold cutting techniques. When necessary, torch cutting will
be used. Prior to any "hot work" being performed, CWM Hot
Work Permits Procedure #15 (APPENDIX D) will be followed.
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5.16 Any skin contact with surface water shall be avoided.
Appropriate measures will be taken to Ire&uce the exposure of
personnel to rinsate water during decontamination of the area
and equipment.

5.17 The ambient temperature will be monitored and the necessary
controls to reduce employee heat or cold stress will be imple-
mented. All personal protective equipment, as specified in
the EMD Plan and this Health and Safety Plan will be used.
Additional clothing will be supplied for cold stress
situations. In heat stress situations, a shaded rest area
will be provided, a reduced work:rest schedule will be used,
and, in extreme instances, the use of man-cooling vortices or
ice vests will be instituted. Should heat stress still be a
concern, CWM Heat Stress Procedure 37 will be followed.
(APPENDIX E).

6.0 PERSONAL PROTECTIVE BQUIPMBMT

6.1 Introduction
It is important that personal protective equipment and safety
requirements be appropriate to protect against the potential
hazards at the site. Protective equipment is selected based
on the contaminant type(s), concentration(s), and routes of
entry. In situations where the type of materials and pos-
sibilities of contact are unknown or the hazards are not
clearly identifiable, a more subjective determination must be
made of the personal protective equipment. In these cases,
personal protective equipment is selected to provide adequate
protection for the "worst case" scenario.
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6.2 Levels of Protection

Level A: Should be worn when the highest level of respira-
tory, skin, and eye protection is needed.
Level B; Should be selected when the highest level of respir-
atory protection is needed, but a lesser level of skin protec-
tion is required.
Level G! Should be selected when the type(s) of airborne
substance(s) is(are) known, the concentration(s) is(are)
measured, and the criteria for using air-purifying respirators
are net.
Level D! Should not be worn on any site with respiratory or
skin hazards. Is primarily a work uniform providing minimal
protection.

6.3 Required Protection

6.3.1 Each task, as determined by the Project Manager, has
an assigned level of personnel protection included in
the EMO Plan. (APPENDIX B—Section XI). These levels
are based on the EPA Levels described in Section 6.2
of this plan, OSHA requirements, or a specified
modification necessitated by the site or activity.

6.3.2 For the majority of the processing work involving
potential for skin contact with liquids/sludge, a
modified Level C requiring upgraded respiratory
protection will be required. During site mobilization,
equipment set-up, site clean-up, demobilization and
other work phases not involving waste processing, Level
D will be adequate, unless the site conditions require
an upgraded level of protection.
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6.3.3 ENRAC will provide its employees with appropriate

personal protective equipment as specified in the END
Plan. Only NIOSH/MSHA certified respiratory protective
equipment will be utilized.

7.0 SITE SECURITY AHD BNCLO8URB8

7.1 Site Security

7.1.1 Site Security will be provided Sun Bank, if current
security in inadequate.

7.1.2 CWM-ENRAC will, however, provide assistance in
maintaining security (lock entry gate) when off-site.

7.1.3 CWM-ENRAC will limit vehicular access to authorized
vehicles, maintain (and post) visitor and site sign-
in/sign-out log, and a log of any security incidents.

7.2 Enclosures
7.2.1 Existing temporary fencing supplied by Sun Bank will

be utilized for this project.
7.2.2 Work areas will be delineated per Section 8.0 of this

plan using barrier tape with legends as specified by
the US EPA for hazardous waste remediation sites.

8.0 WORK ZONES

8.1 General

8.1.1 A site must be controlled to reduce the probability of
exposure to any contaminants present and to limit the
transport of contaminants by personnel or equipment
from the site.
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8.1.2 A control system is required to assure that personnel
and equipment working on the hazardous waste site are
under appropriate health and safety surveillance. This
includes the presence of a Site Safety Officer on site
at all times.

8.1.3 The possibility of exposure or translocation of con-
taminants can be reduced or eliminated in a number of
ways. Several which will be used are:

Minimizing the number of personnel and equipment
onsite consistent with effective operations.

Establishing clearly marked work zones within the
site.

Establishing control points to regulate access to
work zones.
* Conducting operations in a manner to reduce the
exposure of personnel and equipment.
* Minimizing the airborne dispersion of contaminant (s)
through professional equipment handling methods and
soil moisture control.
* Implementing appropriate decontamination procedures
for personnel and equipment.

8.2 Field Operations Work Areas
Work areas (zones) will be established based on work to be
performed and the anticipated contamination level. Actual
internal zones boundaries will be demarcated by barrier tapes.
The outer Support Zone boundary will be fenced wherever
possible. Within these zones, prescribed operations will
occur utilizing appropriate personal protective equipment as
assigned by task. Movement between areas will be controlled
at access points. The planned zones are
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• Exclusion Zone (contaminated)̂
Contamination Reduction Zone (including a Clean

Break Station);
• Support Zone (non-contaminated); and
• Equipment Decontamination Zone.

8.2.1 Exclusion Zone
The Exclusion Zone is ideally the innermost area of
three concentric rings and is considered contaminated,
dirty or "hot." Within this area, the prescribed
protection (see APPENDIX B-EMD Plan) reflects the
highest exposure anticipated for any task and must be
worn by all entering personnel whether engaged in that
task or not. An entry checkpoint or portal will be
established at the periphery of the Exclusion Zone to
control the flow of personnel and equipment between
contiguous zones and to ascertain that the procedures
established to enter and exit the zones are followed.
The Exclusion Zone boundary will be established in
accordance with the work schedule to contain all of the
area under active remediation. The boundary will be
physically secure and posted.

8.2.2 Contamination Reduction Zone
Between the Exclusion Zone and the Support Zone is the
Contamination Reduction Zone. The purpose of this zone
is to provide an area to prevent or reduce the transfer
of contaminants which may have been picked up by
personnel or equipment returning from the Exclusion
Zone. All decontamination activities occur in this
area.

A Clean Break Station will be established in the
Contamination Reduction Zone. Entry into this area
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will require decontamination per the Decontamination
Schematic through the Field Wash. This area will be
available for eating, smoking, drinking and using the
toilet facilities.

The boundary between the Support Zone and the Con-
tamination Reduction Zone is the contamination control
line. This boundary separates the possibly-contami-
nated area from the clean zone. Entry into the Con-
tamination Reduction Zone from the clean area will be
through* an access control point or portal. Personnel
entering this zone, for whatever reason, will wear the
prescribed personal protective equipment for working
in the Contamination Reduction Zone (see APPENDIX B-
EMD Plan). Exiting the Contamination Reduction Zone
to the clean area requires the removal of any
suspected, or known, contaminated personal protective
equipment and compliance with decontamination
procedures.

8.2.3 Support Zone
The Support Zone is the outermost of three rings and
is considered a non-contaminated or clean area. It
contains the Emergency Command Post for field opera-
tions and other elements necessary to support site
activities. Normal street or Level D work clothes are
the appropriate apparel within this zone.

8.2.4 Equipment Decontamination Zone
The Equipment Decontamination Zone is established as
appropriate to clean vehicles and equipment by the most
effective method and without requiring additional

12/29/89 19 DRAFT



movement of the equipment. Personal protective
equipment required for equî iSent decontamination
activities is prescribed in the EMD Plan (see APPENDIX
B-EMD Plan).

8.3 Zone Dimensions
Considerable judgement is needed to assure safe working
distances for each zone, balanced against practical work
considerations. Physical barriers may constrain ideal
locations. The zones will be placed where practical with the
approval of the Project Manager, the Site Safety Officer, and
the Engineer.

9.0 DECONTAMINATION PROCEDURES
As part of the system to prevent or reduce the physical
transfer of contaminants by people and/or equipment from on-
site, procedures will be .instituted for decontaminating
anything leaving the Exclusion Zone, Contamination Reduction
Zone., or Equipment Decontamination Zone. These procedures
include the decontamination of personnel, protective equip-
ment, monitoring equipment, heavy machinery, clean-up equip-
ment, etc.

9.1 Equipment Decontamination

9.1.1 Unless demonstrated that a particular piece of
equipment is not contaminated, everything leaving the
Exclusion Zone is considered contaminated and will be
appropriately decontaminated.

9.1.2 In general, decontamination of equipment at the site
will consist of physical removal of gross contamination
by wiping or brushing down the area of contamination,
wiping or spraying with mineral spirits, followed by
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a detergent/water solution wash, and a final rinsing
with clean water.

9.1.3 All wash water will be collected, processed through the
waste water treatment system and disposed under the
direction of the Engineer.

9.1.4 Any items for which decontamination is impossible will
be placed in clearly marked and dated disposal
containers which will be disposed with the sludge or
left on site.

9.2 Personal Protective Equipment Decontamination
9.2.1 All non-disposable personnel protective equipment worn

into the Exclusion Area will be decontaminated upon
leaving the Contamination Reduction Zone.

9.2.2 Those items of personal protective equipment for which
decontamination is impossible or, for which the non-
hazardous disposal scenario is unacceptable, will be
placed in clearly marked and dated disposal containers
which will be disposed by the Engineer with the waste
or left on-site.

9.2.3 All personal protective equipment decontaminated by
detergent/water wash and rinse will be air dried.

9.2.4 The decontamination of personal protective equipment
used for work in the Contamination Reduction Zone only
is less complex than that for items used within the
Exclusion Zone.

9.2.5 Spent brushes, sponges, containers, stands, etc., used
in the decontamination process will be decontaminated
using the procedures listed in Section 9.1 of this
plan, if possible. Any waste products unfit for
approved, non-hazardous disposal will be placed in
clearly marked and dated disposal containers and
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1

disposed by the Engineer with the sludge or left on-
! site. '"' : oH

1 9.3 Personnel Decontamination
I

•̂tf

1 9.3.1 Personnel who have donned personal protective equipment
_' and entered the Contamination Reduction Zone or the

T Exclusion Zone, must use all decontamination procedures
I prescribed, regardless of the type or amount of work

performed in these controlled zones.
j 9.3.2 Personnel will wash and remove personal protective
~ equipment in the order found in the Decontamination
] Schematic (APPENDIX F).

- 9.3.3 A Field Wash (detergent/water wash and rinse of the
] entire face and hands up to the elbows) is required
- before entering the Clean Break Station. Eating,
| drinking, smoking, or any activity involving hand to
J mouth action, and use of the toilet facilities in the

Clean Break Station requires a Field Wash.

bMM

9.4 Decontamination Schematic
The Decontamination Schematic is specified in"APPENDIX F.

10.0 fMBRtgEHCY RJ5SPQNSE PLAN
L~«

10.1 Site Emergency Warning System
i_ Several warning systems may be utilized depending on the work-

I site conditions, the type and the degree of emergency
i involved. Among those available and appropriate for this site

i_*

are
Verbal communications

^ * Vehicle horns
Portable hand-held compressed gas horns

k_
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Telephones
Two-way radios (if deemed necessary)

10.1.1 Verbal instructions with or without assistance are used
to deal with specific incidents.

10.1.2 Horn signals are used to signify an emergency warning.
10.1.3 One long blast of vehicular or compressed gas horns is

used on-site to signify emergency evacuation of the
immediate work area to the predetermined rally point
(as covered in the daily Safety and Health briefing),
where a' head count will be taken and further instruc-
tions given.

10.1.4 Repeated short blasts are used on-site or from off-site
to signify evacuation of all personnel from the
Exclusion Zone to the hot line where further
instructions will be given after a head count is taken.

10.2 Emergency Equipment
The following equipment shall be available at the work site:

* First aid kit (10 man, including chemical burn kit)
* Emergency oxygen kit
* Two SCBA units
* Two Level B PPE sets
* Portable, pressurized eyewash and shower
* Hand-held compressed gas horns

Personnel decontamination trailer, with adequate
support materials, e.g., shampoo, soap, towels,
blankets, nail brushes, etc.
* Appropriate spill containment and clean-up supplies
and equipment

Fire extinguishers, one 20* ABC, two smaller units
Litter or stretcher
Crutches
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10.3 General Emergency Procedures
\ ' '" ' -' i'*

In case of an emergency or hazardous "'situation, the team
•ember that observes this condition shall immediately give the
alarm.

•

'I 10.3.1 Upon hearing an alarm, all communications will cease
and the member giving the alarm will proceed to give

•] the Project Manager, Site Safety Officer and the
J Engineer all pertinent information.
, 10.3.2 Actions to be taken will be dictated by the emergency.
j 10.3.3 Power equipment will be shut down and operators will

stand by for instruction.
1 10.3.4 Injured personnel will be, so far as necessary and

prudent, processed through the entire Decontamination
1 Process and the Personnel Decontamination Trailer.

10.3.5 In case of a fire, explosion and/or hazard alarm, in-
1 dividuals will proceed immediately to the rally point
I assigned in the Daily Safety and Health briefing.
, 10.3.6 Upon arrival at the rally point, a complete head count
i

will be given to Project Manager, Site Safety Officer
and the Engineer. Individuals will stay at the rally

; point until the area is secured and they are instructed
to return to work by the Project Manager.

i

10.4 Personal Injury

10.4.1 If an injury occurs due to an accident or exposure to
- a hazardous substance, the CWM-ENRAC Command Post will
] be notified immediately.

10.4.2 The Site Safety Officer will be given all appropriate
information concerning the nature and causative agents
of the injury so that treatment preparations can be

! initiated.
i

•V
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10.4.3 It, in the Exclusion Zone, the injured person will be
transported to the hot line where appropriate first
aid, decontamination and treatment can begin.

10.4.4 If the injuries are beyond the capabilities of the
CPR/lst Aid trained personnel on site, the injured
employee will be transported to the nearest, capable
medical facility (previously identified and in the EMD
Plan—APPENDIX B) by the most logical mode of
transportation, following the route in the EMD Plan
Contingency Plan.

10.4.5 The SSO, or his designee will phone the hospital to
inform them that the injured party is enroute and will
describe the injuries to the emergency room personnel.

10.4.6 The Project Manager will be informed and will, with the
Site Safety Officer and the Engineer, investigate the
cause of the injury and make any necessary changes in
work procedures.

10.5 Fire or Explosion

10.5.1 A detailed site contingency plan, as attached to the
EMD-Plan, (APPENDIX B) will be completed before any
work begins. This formalized plan includes emergency
phone numbers, route maps to emergency services, rally
points, and other information pertinent to the site
operations.

10.5.2 Either fire or explosion will . require a general
evacuation alarm. After a head count at the rally
point, at the direction of the Project Manager, any
available earth moving equipment may be used to smother
the fire with soil. If this is not prudent, the Fire
Department will be notified immediately.
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;*. . . 5

10.6 Off -Site Emergency Contingencies

_
-" 10.6.1 The Engineer will be assisted in the preparation of an

Off -Site Emergency Contingency Plan.
- 10.6.2 CWM-ENRAC Project Manager and Site Safety Officer will

1 attend the Coordination Meeting with local emergency
__' response and/or law enforcement personnel as scheduled
-, by the Engineer. Other members of CWM-ENRAC management

i
I may attend as available.

""" 10.6.3 CWM-ENRAC will coordinate immediate first aid emergency
] response with local medical providers and ambulance
- services .

1
11.0 NOISE CONTROL

11.1 Equipment Maintenance
Equipment will be maintained in good operating order for
operational reasons as well as the peripheral benefit of
reduced noise generation. Mufflers (in operating order) will
be maintained on each piece of heavy equipment.

11.2 Personal Protective Equipment
Ear plugs will be worn by all heavy equipment operators during
the operation of their equipment. The use of earmuffs over
the ear plugs is optional. The use of earmuffs alone in
conjunction with the use of the required safety glasses is not
allowed.

L'
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12.0 LIGHTING

Lighting in conformance with or in excess of 29 CFR 1910.120
requirements will be secured by CWM-ENRAC if not readily
available on site. No work will be performed in any
inadequately lighted areas. All site travelways will be
adequately lighted during all work shifts.

13.0 MCORPKggPING

13.1 General
Recordkeeping shall be consistent with OSHA regulations in all
respects. The following permanent records will be maintained
in both the regional Health and Safety Office and at the site:

13.1.1 Safety Inspection Reports
13.1.2 Exposure Monitoring Records (a report form will be used

for the Engineer (APPENDIX C] and a bound permanent log
book will be used for site documentation)

13.1.3 OSHA 200 Log and Summary of Occupational Injuries and
Illnesses - Current within 72 hours will be maintained
in the Regional Office

13.1.4 Accident reports consistent with the established CWM-
ENRAC procedures.

13.1.5 Respirator fit test records on irritant smoke for
negative pressure air purifying respirators, half face
and full face (APPENDIX C).

13.1.6 Training certificates documenting 29 CFR 1910.120
training requirement compliance for all on-site
personnel.
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13.1.7 Written verification of physician's approval for each
person on site to wear personal protective equipment,
use a respirator and perform the work assigned.

13.1.8 The Health and Safety Log, which documents the Site
Safety Officer's daily activities pertaining to Health
and Safety Compliance.

13.1.9 Copies of 1st Aid/CPR certificates for all personnel
on site so certified.

13.2 Medical Records
Permanent medical records for all on site personnel shall be
maintained in confidential files by the regional contract
physicians. The physician's statements of medical capability
to perform job functions and wear respirator protective
equipment shall be maintained by the ENRAC Division Health and
Safety Manager. Copies will be available on site for review.

i
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PROFESSIONAL PROFILE

RAY MANGRDM
SENIOR PROJECT MANAGER

EXPERIENCE

Long-standing history of coordinating on-site operations for major
superfund and private enterprise cleanups. Recently completed
Highlands Acid Pit Superfund project on time and within the project
budget. Supervised solidification, excavation, and transportation
of hazardous materials for the EPA during emergency Response
Operations.

Supervised emergency response actions for several operations in the
Southwest Region. '

EDUCATION

Northeast University and Bossier Parish Community College, Business
Major

Red Cross Basic First Aid
Red Cross CPR
CWM Site Safety Officer Training
LSU Fireman Training



PROFESSIONAL PROFILE

REBECCA EKLUND, CIH
DIVISION HEALTH « SAFETY MANAGER

EDUCATION

1974-1976 MS, Industrial Hygiene, Central Missouri State
University; Warrensburg, Missouri

1971 18 Graduate Hours; English Literature Creighton University;
Omaha, Nebraska

1970-1971 BA, Summa Cum Laude, English, Bellevue College; Bellevue,
Nebraska

1967-1969 Virginia Polytechnic Institute; Blacksburg, Virginia

CERTIFICATION

American Board of Industrial Hygiene, Comprehensive Practice #2023

EXPERIENCE

Chemical Waste Management, Inc., ENRAC Division, Division Health
and Safety Manager, Houston, Texas

Aug, 1988 to Present: Responsible for industrial hygiene and
safety aspects of hazardous waste site remediation operations;
includes training, supervision of medical physical requirements,
approval of personal protective measures, maintenance of safety and
industrial hygiene equipment and supplies, and assurance of
governmental regulation compliance.

Arch Consulting Services of Texas, Inc., Vice President, July, 1987
to August, 1988; Houston, Texas

Responsible for industrial hygiene project management for clients
of the corporation; included submitting proposals, preparing
asbestos abatement specifications, preparing monitoring schemes,
managing onsite asbestos abatement and general industrial hygiene
projects, advising clients on safety regulations, and interpreting
governmental regulations.

Course instructor for courses on hazardous substances and asbestos
worker, supervisor, and AHERA training.

Industrial Hygiene Project Manager, October, 1986 to July, 1987,
Arch Consulting Services, Inc.; Baton Rouge, Louisiana



Responsible for surveying, preparing specifications and managing
on site projects, advising clients on safety and health
regulations, and interpreting governmental regulations.

Course instructor for LSU asbestos worker, supervisor, and AHERA
inspector training.

Freeport-McMoRan, Inc., Corporate Industrial Hygienist, October,
1979 to December, 1986, New Orleans, Louisiana

Responsible for the formulation of industrial health policies for
the domestic properties of Freeport-McMoRan, Inc. Vice Chairman
of the company TSCA Substantial Risk Assessment Committee.
Freeport representative on occupational health committees of the
American Mining Congress, The Fertilizer Institute, and the China
Clay Producers. Instrumental in presentation of several in-house
seminars on environmental and health concerns.

Tulane University; School of Public Health & Tropical Medicine,
Department of Environmental Health Sciences—Adjunct Faculty.

Nalco, Chemical Company, Industrial Hygienist, September, 1978 to
December, 1979, Garyville, Louisiana

Responsible for all industrial hygiene activities at this batch
process water treatment chemical manufacturing facility. Several
OSHA and suspect carcinogens in use. Performed respirator
quantitative fit testing; installed continuous gas monitor;
performed personnel monitoring; evaluated noise exposure; and
formulated emergency procedures.

Delgado Junior College, New Orleans, Louisiana—Adjunct Faculty.

U.S. Department of Labor, Occupational Safety and Health
Administration, Industrial Hygienist, July, 1976 to September,
1978, New Orleans, Louisiana.

Responsible for conducting total work place health inspections of
all types of private industry. Selected to serve a sixty-day
detail in the Technical Services Section of the OSHA Regional
Office, Dallas, Texas. Industries inspected included a metal
refinery, shipyards, agri-chemical complexes, grain elevators, and
paint manufacturers.

PROFESSIONAL AFFILIATIONS « MEMBERSHIPS

AIHA; AAIH; ACGIH; Gulf Coast Section of AIHA; Occupational Health
and Safety Committee, The Fertilizer Institute, 1980-1986;
Occupational Health Committee, American Mining Congress, 1980-1986;
Louisiana Industrial Health Council, 1983-1986; ASTM Synthetic
Silica Exposure Task Force-16 of E-34 Committee, 1979-1985;
Louisiana Environmental Health Association



PROFESSIONAL PROFILE

CESAR GARCIA
PROJECT MANAGER

EDUCATION

M.S., Civil Engineering, Texas .A&M University College Station,
Texas, 1988

B.S., Agricultural Engineering, Texas A&M University College
Station, Texas 1979

EXPERIENCE

1988 - Present. CWM-ENRAC Project Manager responsible for on-site
implementation of hazardous waste site remediation projects.

1986 - 1988. Woodward-Clyde Consultants Houston, Texas, Staff
Engineer

Experienced in the field of hazardous waste management and
geotechnical engineering including several site manager positions,
assistant site manager on a Superfund site; involvement in a
variety of field activities concerning hazardous waste and non-
hazardous related sites in Texas, Pennsylvania, Illinois,
Mississippi, New York, and Nebraska; participation in the
preparation of RCRA Part B applications for hazardous waste
landfills; co-author on several reports for various industrial
clients.

Scope of responsibilities included site interpretation of
subsurface conditions, installation of monitoring wells, ground and
surface water sampling, borehole logging and sampling, geophysical
borehole logging, analysis and design of geotechnical structures,
geotechnical construction, and slurry cut-off walls inspection.

May, 1984 - June, 1986 - Texas Transportation Institute, College
Station, Texas, Research Assistant

Scope of responsibilities included design and construction of
specialized laboratory tests and computer programs to be applied
in the area of expansive soils.



1
'•«*•

1
1
1

1
1
1

PROFESSIONAL PROFILE

BRUCE DILL
PROJECT MANAGER * >t

EXPERIENCE

Mr. Dill performs project management duties on remedial hazardous
waste cleanup projects, as well as planning, cost estimating,
supervision, and execution of remedial operations, including
hazardous waste sites from 1985. He interfaces with state and
local agencies and coordinates between company management and
clients. Mr. Dill is also responsible for the implementation of
all approved methods for personnel safety on job sites. In
addition, he has completed environmental training courses in
hazards and protection, confined space entry, emergency response,
hazard categorization, hazardous chemical handling, excavation
safety, and project management professional development (basic and
advanced).

Successful completion of past projects has demonstrated Mr. Dill's
ability in the following areas:

• Site assessment, bid and work plan preparation;
Full responsibility for site cleanups involving the removal
of pesticides and investigation of buried drums;
Supervising and scheduling all activities at several on-going
sites in continuous operation;
Administering contracts with both clients and major
subcontractors;

• Preparation of technical reports for submittal to clients and
regulatory agencies;
Cost and budget control, including claim and Change Order
submittal and overall review of invoicing functions;

• Overall responsibility for health and safety practices.

Past projects include:

In-situ solidification and encapsulation of a 40,000 cubic
yard lagoon for a Fortune 500 company at its Lonoke, Arkansas
facility;

• Cleaning and removal of TEL-contaminated above-ground storage
tanks;

• Cleanup and shredding of PCB-contaminated articles sponsored
by Clean Sites, Inc. This operation consisted of a 15-man
crew and lasted nine months; and

• Supervision of drummed materials, bulk solids and liquids for
one year for the CWM Technical Services Division.



EDUCATION

High School, York, Alabama
Red Cross Basic First Aid
Red Cross CPR
CWM Site Safety Officer Training
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SOUTHERN REGION
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I. HEALTH & SAFETY PROGRAM OVERVIEW

POLICY STATEMENT

Chemical Waste Management employees are our most important asset
and their well-being our greatest responsibility. The health and
safety of every employee is a primary consideration in every
business decision and plan. The protection of employees, the
public and the environment is CWM's goal. This goal is accomplished
by assuring that all employees are knowledgeable about potential
hazards and accident prevention. This Health and Safety Plan has
therefore been established to set the requirements and guidelines
for management and employee work practices.

LINE OF AUTHORITY

All remedial action and emergency response activities will be
managed by an on-site project manager. This individual has the
ultimate responsibility for the health and safety (H & S) of
employees under his/her charge. Implementation and enforcement of
H & S activities are directed by this individual. The Site Safety
Officer, an employee who has completed more advanced Health and
Safety Training, must be assigned to the project. Employees are
expected to follow established H & S Procedures and Guidelines and
to report any discrepancies or incidents that may create an
occupational hazard.

HAZARD EVALUATION

Prior to commencement of operations, an operations representative
will review the worksite for health and safety as well as
operational considerations. The Division Health and Safety Manager
reviews the information and offers comments. This information is
then compiled into an Environmental Management Department (END)
Review Plan for health and safety, environmental and other
regulatory considerations. Operations will not commence until the
EMD Plan approval has been received.

COMMUNICATIONS AND TRAINING

All employees will attend Health and Safety training prior to
commencement as required by the CWMI Health and Safety Program and
Regulatory Requirements (e.g. Federal OSHA 29 CFR 1910.120). This
training is provided by qualified CWMI employees and is
supplemented by outside training programs. Supervisory employees
are required to attend more advanced Health and Safety and
Regulatory Training. Training records are maintained in the Health
and Safety Department of the home office for the operations group.
All employees must be trained in the specific on-site H & S
considerations and the contingency plans and sign an
acknowledgement upon receipt of such training. Finally, project
employees must attend daily safety briefing to discuss pertinent
and current H & S issues.



ACCIDENT INVESTIGATION

All incidences, accidents and injuries occurring at the worksite
shall be reviewed by the supervising employee as well as the
Division Health and Safety Manager. The employee and the
supervisor are required to submit accident investigation reports
as soon as feasible.

INFORMATION FEEDBACK

The site activities are constantly scrutinized by the Division
Health and Safety Manager to insure that the Site Health and Safety
Plan is satisfactory and is being complied with. Regional or
Corporate Health and Safety Managers audit operations on at least
a semiannual basis. Monitoring results of previous activities are
used as a tool to develop Health and Safety plans for future
activities. Review of completed projects, incidents, and near-
incidents, are conducted to improve subsequent project planning.

On-site activities occasionally require changes in scope of
operations or worker protection. EMD Plan revision approval must
be obtained prior to such changes. This may be a verbal approval
immediately followed up by a written confirmation.

WRITTEN PROGRAMS

Written programs governing general site activities are located in
the home office of the operating group. The on-site EMD Plan and
contingency plans will include any site specific requirements
needed to supplement the plans.



II. SCOPE OF WORK

[_] Soil Excavation [_]
[_] Building Decontamination [_]
[_] Equipment Decontamination [_]
[_] Drum Sampling/Management
[_] Labpack [_]

Tank Excavation
Transformer Retrofit
On-Site Treatment
On-Site Storage
Asbestos

[ ]Construction
["]Demolition
[_JDewatering
[_]Pond Cleanup

[_] Emergency Response?
[_] Community Relations

Involvement

[_] Corporate Risk Management Notification?
Person Notified: ______________
Date of Letter: __

III. HAZARD EVALUATION (IDENTIFY SPECIFIC HAZARD. TASK. OR LOCATION)

List Major Contaminants/
Concentrations or Attach
Chemical Analysis______

Physical Hazards (Utilities, Terrain
Flood, Unstable Soil, Etc.)

.fiJN
OSHA/ACGIH/NTP/IARC

[__) Carcinogens.___

Regulated Mat ' Is

MSDSs Attached

cuemical

regulation

GWMPS No(s).
[_J Includ
[Zl Approved̂
[_] To be completed on site
[_] Submitted for approval

.site(s)

IV. MA! )WER (INCLUDE NAMES)
P.M.

_] sso
[_] Chemist

Operator(s)
_ _____

[_] Env Smplg Tech.
Technician 2-"

List below all subcontractors utilized (including sub's)

fetid
JLL
T

Prequalified? ̂ 1 Yes [_] No
Prequalified? %£ Yes [_] No
Prequalified? [_J Yes [_] No
Prequalified? [_] Yes [_] No

Explanation for any non-prequalified subcontractors utilized:

(Ktv. 4/89) Chock all box** [J; UM Jji ff box dot* not apply to this projoct



V . MATERIAL HANDLING EQUIPMENT/MATERIALS
I (indicate size or description)
[_] backhoe__________________
[_] centrifuge unit___________
[_1 crane___________________
.[_! dozer________ ________

drums Q+&*taeJcL -fttt

[_] filtration unit
forklift

drum crusher
[_] drum grabbers

cutting/welding
machine

r[_]~ front-end loaded
[__] man-lift________
C_3 plate & frame unit_

pump & hoses
[_] sampling equipment

~

VI. TRANSPORTATION & DISPOSAL INFORMATION

Transporter (s) \A)MOT
O *•*

/>-y

:̂ \
[_] end-dumps
[_] flatbeds."
[_3 vacuum tankers
[_] __________I

Tarps [_] Yes [_] No

Ultimate Disposal Facility(ies)
C_J CWMI, Carlyss, LA
[_] CWMI, Emelle, AL
[_] CWMI, Port Arthur, TX
[_] SCA, Chicago, IL
[_] TWI, Sauget, IL
[__] Non-WMI - Approval Obtained
[_] Waste Sampling Required:

Describe Method

VII. PERMITS NECESSARY

Outside Regulators: .
j>£ Local (specify) ?lA SMoaU
[_J Environmental
[_J State
[_] Federal
[_] Other

CWM PAP Permitting Procedures:
.[_] Confined Space/Vessel Entry
[_] Grounding/Bonding
>^] Hot Work/Welding C^wcK
[__] Line-Breaking
[_]

VIII. MEDICAL & TRAINING
Medical Requirements:

Entire crew received required annual baseline
physical exams? xf<J Yes [_] No ______

Special tests required : HJA- _________
[_] Prework [_] During
[_] Complete? [_J Complete?

Training Requirements

C_]
[_] Postwork
[_] Complete?

[_] No

CWM crew received initial 40-hour plus 24-hour
OJT training? £><£ Yes [_] No ________

Special training required per PAP
permitting: ________________________

Complete? Yes [ 1 No
Medical & training records on file at CWMI location

Subcontractor(s) received required
training? [_] Yes [__] No .___

Subcontractor(s) medical & training records
on file at location.

_ <R«v. 4/89) Ch«ck all box** [J; UM JJ4 if box dot* not apply to this projtet



IX. DECONTAMINATION

Disposable PPE:
Decon measures for: Equipment

Method:
Personnel .. . .
Method: "Tola vJcr&U uu-U

Vehicles ~~̂ ^
Method:

[_] No
[_] NO

tilA
[_] Yes' [_J I No

Decon facility/equipment provided by Customer:
Decon equipment provided by CWMI:

C_] Yes
[_J Yes

[_] No
C_] No
_i_

RgQOIRED;

Monitoring Equiment:

< LEL/02 Meter
[_] Detector Tubes:

Jxtf PID Monitor (HNu, TIP II)
{_1 FID (OVA)
[_] H2S Monitor
[ ] CN Monitor
[~] CO Monitor
[_] Vacuum pumps
[_] Personnel pumps

[_] Personal sampling:

Plan required: [__] Yes "̂  No

[__] Air/Soil/Water Sampling: ft)ft

Plan required: [_] Yes p/]] No

Safety Equipment

Safety showers o,
Portable eyewash
Fire extinguishers(s)
Class A \\A

B [Y]
c ̂[0]

Size:

Lifeline & harness
Extraction device
Ladders
Air horns
Water/Gatorade

C_3 Tarping racks
[~] Fume hood

[_] First Aid Kit
C>] #10 C_] #24
Stretcher/Litter

Rev. 4/89) Check all boxes [_]; U«« fii if box doM not apply to his project



]
XI. PERSONAL PROTECTION Page / of

Job Task(s): EXCL
EXCL []
EXCL [~]
EXCL [_]

C_3 Level A
Level B

Level C
Mod Level C

CRZ [_]
CRZ [_]
CRZ [__]
CRZ [_]

[_] Level D
C_] Level E

SUP [_]
SUP [_]
SUP [_]
SUP [_]

Respiratory Protection:
Air-Purifying: Supplied Air:
[_] half mask [ ] SCBA
T̂ full mask [~] Airline
_] PAPR [_] Air/Egress
Cartridge type: [~] _______

Eye/Head Protection:
£>£ Hard hat
[_J Safety glasses, side shields
[~] Chemical-resistant goggles

Face shield
Hard hat liner

[_]
[ ]

Bodysuit
[_] Tyvek, hooded
£>£ Polytyvek, hooded
[_] Saranex, hooded
[_] Butyl

.Boots

t_] Neoprene
[_] Raingear (PVC)

[_•! PVC, steel toed
Neoprene, steel toed
PVC booties

_ Tyvek booties
[_] Leather, steel toed

Gloves ( inside . o.utside)

M
[_]

Latex
_] Viton

Taped: V<J Yes [_] No

_
^ Neoprene ,
[~] Neoprene, milled
["] Silvershield
[_] Leather
[_] Cotton
[~] Driver ' s

Thermal ^
Heat stress T
(attach H & S Procedure 37)

[_] Cold stress
(list additional clothing required)

Protection
><5 Ear Plugs
[__]

To ~

NOTES;
Jo,

Ui

(tcv. 4/89) Check all boxntj; Us* N& ff box doM not apply to th s projact



XI. PERSONAL PROTECTION

Job Task

[_]
C_]

(a) : Mo&uiAT/a

Level A
Level B

tf /D^/KdS/c/ZATM^l EXCL
/ EXCL

EXCL
EXCL

[ ] Level C
["] Mod Level

LJ
f 1
LJ

C

CRZ
CRZ
CRZ
CRZ

fod

Pace ^. of ;

[£J. SUP [^
[ ] SUP r
[_]
[_J

Level
Level

SUP
SUP

0
E

C .

2_
g
1[-J

Respiratory Protection:
Air-Purifying: Supplied Air:
C ] half aask [ ] SCBA
[~] full mask [ ] Airline
[~] PAPR C.J Air/Egress
Cartridge type: [_] ________

Eye/Head Protection;
Hard hat
Safety glasses, side shields

[ ] Chemical-resistant goggles
[~] Pace shield
[_] Hard hat liner

Bodvauit
C.] Tyvek, hooded
[_ Polytyvek, hooded
["" Saranex, hooded
C Butyl
[~ PVC
[~ Neoprene
[ j Raingear (PVC)
[I] _____________

Boots
. steel toed
C ] Neoprene, steel toed
[~] PVC booties
CZl Tyvek booties
~ Leather, steel toed

Cloves f insider ûtside)

Taped i [_] Yes [_] Mo

_ Latex
[_ Viton

[~ Neoprene
[ Neoprene, milled
[~ Silvershield
[""] Leather
[ ] Cotton
[~] Driver's

Thl
[ ] Heat stress

(attach H & S Procedure 37)
[ ] cold stress

(list additional clothing required)

gearing Protection
Ear Plugs a*

NOTES;

r
(taw. 4/89) Chwk *tl bexMCJ; UM M If bra dom not apply to th • project



CHEMICAL WASTE MANAGEMENT-ENRAC SOUTH
HAZARDOUS WASTE OPERATIONS CONTINGENCY PLAN

GENERATOR NAME

LOCATION

CONTACT TELEPHONE
Q5io

EMERGENCY NUMBERS

POLICE INTRAPLANT SECURITY

FIRE DEPT INTRAPLANT FIRE

AMBULANCE INTRAPLANT MEDICAL

HOSPITAL:
TELEPHONE:
NAME:____

ROUTE TO HOSPITAL:

ADDRESS:

CONTACT:___
ALT CONTACT:

AGENCIES AND SERVICES RECEIVING A COPY OF CONTINGENCY PLAN
DOCUMENTED?

HOSPITAL (LISTED ABOVE) _________________ [_] Yes [_] No
______________________________________ [_J Yes [_] No
___________________________________ [_] Yes [_] No
___________________________________ [_] Yes [_] No
___________________________________ [_] Yes [_] No

EVACUATION ALARM SYSTEM
[_] CWM Alarm - One long horn blast denoting evacuation of the

immediate area.
- Repeated short blasts used to signify evacuation
of all personnel from the site.

[_] Site Specific -

EVACUATION ROUTE DESCRIPTION

(R«v. 4/89) Check all boxes [J; Us* M^ if box does apply to thU project



EVACUATION ROUTE/EMERGENCY EQUIPMENT STATION /MAP-WORK ZONES/DECON LOCATIONS

ROUTE MAP TO MEDICAL FACILITY

REQUIRED EMERGENCY EQUIPMENT NOT SPECIFIED AS PART OF PROJECT END-PLAN

EXPOSURE SYMPTOMS & EMERGENCY MEDICAL EVALUATION/TREATMENT FOR CONTAMINANT

(Rev. 4.99) Cheek all boxt* tj; Us* JJA If box dots not apply to this project



COMMUNICATION SYSTEMS (DESCRIBE)

SANITARY FACILITIES (DESCRIBE)
SOURCE OP POTABLE WATER: __

TOILET FACILITIES:

SHOWER FACILITIES:

1 SITE MAP OR DRAWINGS:

SITE NOTES:

(R«v. 4/89) Ch«ck all box** [J; Ut* g& if box do*» not apply to thi» project



ON-SITE SPILL/RELEASE PROCEDURES

OFF-SITE SPILL/RELEASE PROCEDURES

REQUIRED SPILL/RELEASE EQUIPMENT
[_] Overpack [ ] Absorbent Pads/Booms [ ]
[_] SCBA [~] Pumps [""]
[_] Shovels [_] Visqueen [~]
[_] End-Loader [_] Soil [_]

(Rtv. 4/89) Check ill boxes CJ; UM {j& if box dot* not apply to thfs project



MATERIAL SAFETY DATA SHEET OHS18150

OCCUPATIONAL HEALTH SERVICES, INC. EMERGENCY CONTACT:
50 SEVENTH AVENUE, SUITE 2407 JOHN S. BRANSFORD, JR. (615) 292-1180
£W YORK, NEW YORK 10123
7800) 445-MSDS (212) 967-1100

SUBSTANCE IDENTIFICATION

CAS-NUMBER 87-86-5
J RTEC-NUMBER SM6300000
SUBSTANCE: PENTACHLOROPHENOL

.*ADE NAMES/SYNONYMS:
"" PHENOL, PENTACHLORO: DOWICIDE 7: FUNGIFEN:
"} 1-HYDROXYPENTACHLOROBENZENE: LAUXTOL: LIROPREM: PCP: PENCHLOROL:
( PERMASAN: SANTOPHEN 20: STCC 4961380: NA 2020: C6HCL5O: OHS18150

njEMICAL FAMILY:
I HALOGEN COMPOUND, AROMATIC

MOLECULAR FORMULA: CL5-C6-O-H MOLECULAR WEIGHT: 266.34

iRCLA RATINGS (SCALE 0-3): HEALTH-3 FIRE-0 REACTIVITY-0. PERSISTENCE-3
WFPA RATINGS (SCALE 0-4): HEALTH-3 FIRE-0 REACTIVITY-0

r______.___________._______.__.________
- COMPONENTS AND CONTAMINANTS
BMPONENT: PENTACHLOROPHENOL PERCENT: 100.0i

TJTHER CONTAMINANTS: TECHNICAL GRADE MATERIAL MAY CONTAIN TRACES OF
< CHLORINATED DIBENZODIOXINS
J

EXPOSURE LIMIT:
•PENTACHLOROPHENOL:
0.5 MG/M3 OSHA TWA (SKIN)

JO.5 MG/M3 ACGIH TWA (SKIN)
10 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING

J.
PHYSICAL DATA

SCRIPTION: WHITE POWDER OR CRYSTALS OR DARK-COLORED FLAKES WITH A VERY
PUNGENT ODOR WHEN HOT.

JILING POINT: 588-590 F (309-310 C)
" § 754 MMHG (DEC) MELTING POINT: 374-376 F (190-191 C)

»ECIFIC GRAVITY: 1.978 @ 22 C SOLUBILITY IN WATER: 14 PPM @ 20 C

v̂ POR DENSITY: 9.2 VAPOR PRESSURE: 0.00017 MMHG 6 20 C

iTOSR SOLVENTS (SOLVENT - SOLUBILITY):
TOLUBLE IN ALCOHOL, ETHER, BENZENE, CARBITOL, XYLENE,



CELLOSOLVE, DIETHYLENE GLYCOL, PARAFINIC PETROLEUM OILS, DILUTE ALKALI;
MODERATELY SOLUBLE IN ETHYLENE GLYCOL, CARBON TETRACHLORIDE.

OTHER PHYSICAL DATA
TECHNICAL GRADE MATERIAL MAY MELT ABOVE 338 F (170 C)

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD
NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

FIRZFIGHTING MEDIA:
DRY CHEMICAL, CARBON DIOXIDE, HALON, WATER SPRAY OR STANDARD FOAM
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4). ta

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM
(1987 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.4).

FIREFIGHTING:
MOVE CONTAINERS FROM FIRE AREA IF POSSIBLE (1987 EMERGENCY RESPONSE GUIDEBOOK, t.
DOT P 5800.4, GUIDE PAGE 53).

USE AGENTS SUITABLE FOR TYPE OF FIRE. AVOID BREATHING HAZARDOUS VAPORS, KEEP „
UPWIND.

TRANSPORTATION

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49CFR172.101:
POISON B

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49CFR172.101 AND SUBPART E:
POISON

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49CFR173.365
EXCEPTIONS: 49CFR173.364

TOXICITY

PENTACHLOROPHENOL:
10 MG/24 HOURS SKIN-RABBIT OPEN MILD IRRITATION; 29 MG/KG ORAL-HUMAN LDLO;
401 MG/KG ORAL-MAN LDLO; 27 MG/KG ORAL-RAT LD50; 355 MG/M3 INHALATION-RAT
LC50; 96 MG/KG SKIN-RAT LD50; 56 MG/KG INTRAPERITONEAL-RAT LD50; 100 MG/KG
SUBCUTANEOUS-RAT LD50; 117 MG/KG ORAL-MOUSE LD50; 225 MG/M3 INHALATION-MOUSE
LC50; 58 MG/KG INTRAPERITONEAL-MOUSE LD50; 135 MG/KG SUBCUTANEOUS-DOG LDLO;
70 MG/KG UNREPORTED-DOG LD50; 70 MG/KG ORAL-RABBIT LDLO; 40 MG/KG SKIN-RABBIT
LDLO; 135 MG/KG INTRAPERITONEAL-RABBIT LDLO; 70 MG/KG SUBCUTANEOUS-RABBIT
LDLO; 100 MG/KG UNREPORTED-GUINEA PIG LD50; 168 MG/KG ORAL-HAMSTER LD50;
380 MG/KG ORAL-DUCK LD50; 36 MG/KG UNREPORTED-FROG LD50; MUTAGENIC DATA
(RTEC); REPRODUCTIVE EFFECTS DATA (RTEC); TUMORIGENIC DATA (RTEC).



CARCINOGEN STATUS: HUMAN LIMITED EVIDENCE, ANIMAL INADEQUATE EVIDENCE (IARC
x£ASS-2B). EXPOSURE TO CHLOROPHENOLS (INCLUDING PENTACHLOROPHENOL) WAS
*1SOCIATED WITH THREE TO EIGHT-FOLD INCREASES IN RISK ,OF SOFT-TISSUE SARCOMA
(TO LYMPHOMA. CASES OF LEUKEMIA, HODGKIN'S DISEASE AND NON-HODGKIN'S

^YMPHOMA HAVE ALSO BEEN REPORTED IN INDIVIDUALS EXPOSED TO PENTACHLOROPHENOL.
,PENTACHLOROPHENOL IS HIGHLY TOXIC, AND IS A METABOLIC ACCELERATOR. POISONING
9CREASES BODY TEMPERATURE, OXYGEN CONSUMPTION, RESPIRATION AND HEART RATE.

r
HEALTH EFFECTS AND FIRST AID

fHALATION:
PENTACHLOROPHENOL:
IRRITANT/HIGHLY TOXIC.
50 MG/M3 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH.
'> ACUTE EXPOSURE- DUST OR MIST MAY CAUSE PAIN IN THE NOSE AND THROAT, VIOLENT

~ SNEEZING, COUGH, IRRITATION OF THE UPPER RESPIRATORY TRACT, HEADACHE,
] DIZZINESS, TACHYCARDIA, TACHYPNEA, DYSPNEA, PULMONARY EDEMA, HYPERTHERMIA,
J PROFUSE SWEATING, MODERATE HYPERTENSION, CHEST PAIN, MOTOR WEAKNESS,

IMPAIRED AUTONOMIC FUNCTION, PARESTHESIA, DIURESIS FOLLOWED BY OLIGURIA,
T CONVULSIONS, COMA, AND CIRCULATORY COLLAPSE WITH DEATH FROM HEART FAILURE.
CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO SMALL DOSES MAY CAUSE

1 WEAKNESS, ANOREXIA, WEIGHT LOSS, NAUSEA, VOMITING, DYSPNEA AND CHEST PAIN,
^ EXCESSIVE SWEATING, HEADACHE, DIZZINESS, SEVERE BRONCHITIS, AND LIVER AND

I KIDNEY DAMAGE.

-tLRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD

_ PRESSURE. IF BODY TEMPERATURE IS ELEVATED, REDUCE TO 37 C BY IMMERSION IN
COOL WATER OR BY APPLYING COOLING BLANKET. IF BODY TEMPERATURE IS ABOVE
40 C, ICE WATER IS NECESSARY. (DREISBACH, HANDBOOK OF POISONING, 11TH

J EDITION). GET MEDICAL ATTENTION.

KIN CONTACT:
ENTACHLOROPHENOL:

-̂ RRITANT/HIGHLY TOXIC.
•i ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE IRRITATION AND POSSIBLY BURNS.
I SUBSTANCE IS READILY ABSORBED THROUGH INTACT SKIN AND MAY CAUSE HEADACHE,

_' DIZZINESS, TACHYCARDIA, TACHYPNEA, DYSPNEA, PULMONARY EDEMA, HYPERTHERMIA,
PROFUSE SWEATING, MODERATE HYPERTENSION, CHEST PAIN, MOTOR WEAKNESS,
IMPAIRED AUTONOMIC FUNCTION, PARESTHESIA, DIURESIS FOLLOWED BY OLIGURIA,
CONVULSIONS, COMA, AND CIRCULATORY COLLAPSE WITH DEATH FROM HEART FAILURE.

- CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO SMALL DOSES MAY CAUSE
} ACNEFORM OR CONTACT DERMATITIS, FURUNCULOSIS, AND BROWN PIGMENTATION.
j CHLORACNE IS USUALLY PERSISTENT AND AFFECTS THE FACE, EARS, NECK, ARMS,

- SHOULDERS, CHEST, AND ABDOMEN. THERE MAY BE DRYNESS WITH INTENSE PRURITIS.
BRONCHITIS AND LIVER AND KIDNEY DAMAGE ARE POSSIBLE FROM CHRONIC

* ABSORPTION.

IRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO

~ EVIDENCE OF CHEMICAL REMAINS (AT LEAST 15-20 MINUTES). IN CASE OF CHEMICAL
|BURNS, COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY, BUT NOT
TOO TIGHTLY. GET MEDICAL ATTENTION IMMEDIATELY.

CONTACT:



PENTACHLOROPHENOL:
IRRITANT.
ACUTE EXPOSURE- DUST AND MIST MAY CAUSE IRRITATION, LACRIMATION, ACUTE
CONJUNCTIVITIS, CORNEAL OPACITY AND NUMBNESS, AND SLIGHT MYDRIASIS.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS. ta

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OR NORMAL SALINE, .
OCCASIONALLY LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTES). GET MEDICAL ATTENTION IMMEDIATELY.

DIGESTION:
PENTACHLOROPHENOL:
IRRITANT/HIGHLY TOXIC. j
ACUTE EXPOSURE- MAY CAUSE ABDOMINAL CRAMPS, HEADACHE, DIZZINESS, ANOREXIA, L

NAUSEA, VOMITING, HYPERTHERMIA, PROFUSE SWEATING, MODERATE HYPERTENSION,
TACHYCARDIA, TACHYPNEA, CHEST PAIN, DYSPNEA, BRONCHITIS, IMPAIRED
AUTONOMIC FUNCTION, MOTOR WEAKNESS, PARESTHESIA, DIURESIS FOLLOWED BY .
OLIGURIA, CONVULSIONS, COMA, AND CIRCULATORY COLLAPSE WITH DEATH FROM
HEART FAILURE.

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO SMALL DOSES MAY CAUSE
WEAKNESS, ANOREXIA, WEIGHT LOSS, NAUSEA, VOMITING, DYSPNEA AND CHEST PAIN,
EXCESSIVE SWEATING, HEADACHE, DIZZINESS, SEVERE BRONCHITIS, AND LIVER AND
KIDNEY DAMAGE.

ta

FIRST AID- IN THE ABSENCE OF CORROSIVE INJURY, REMOVE POISON BY IPECAC
EMESIS. ACTIVATED CHARCOAL IS ALSO USEFUL. FOLLOW WITH 60 ML OF CASTOR
OIL, WHICH DISSOLVES PHENOL, RETARDS ITS ABSORPTION, AND HASTENS ITS
REMOVAL. FOLLOW CASTOR OIL BY GIVING 30-60 ML OF FLEET'S PHOSPHO-SODA
DILUTED 1:4 IN WATER. GASTRIC LAVAGE AND EMESIS ARE CONTRAINDIGATED IN THE
PRESENCE OF ESOPHAGEAL INJURY. (OREISBACH, HANDBOOK OF POISONING, 11TH "
EDITION) GET MEDICAL ATTENTION IMMEDIATELY.

ANTIDOTE: <•
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

REACTIVITY SECTION

REACTIVITY:
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES:
PENTACHLOROPHENOL:
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD.

DECOMPOSITION:
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC AND CORROSIVE CHLORIDE
FUMES, TOXIC AND HAZARDOUS CHLORINATED PHENOLS AND OXIDES OF CARBON.

POLYMERIZATION:
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.



1 ST STORAGE-DISPOSAL

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN'STORING OR DISPOSING
f THIS SUBSTANCE. FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
JVIRONMENTAL PROTECTION AGENCY.
••\

i **STORAGE**

~M)TECT AGAINST PHYSICAL DAMAGE. STORE IN A COOL, DRY, WELL VENTILATED
^CATION, AWAY FROM ANY AREA WHERE THE FIRE HAZARD MAY BE ACUTE. OUTSIDE OR

_£TACHED STORAGE IS PREFERRED (NFPA 49, HAZARDOUS CHEMICALS DATA, 1975).

"boRE AT 4 C, PROTECT FROM LIGHT AND KEEP DRY.

-STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

i
• CONDITIONS TO AVOID

"RAY BURN BUT DOES NOT IGNITE READILY.

} SPILLS AND LEAKS

^OIL-RELEASE:
CG A PIT, POND, LAGOON OR HOLDING AREA TO CONTAIN LIQUID OR SOLID MATERIAL.
bVER SOLIDS WITH A PLASTIC SHEET TO PREVENT DISSOLVING IN RAIN OR

T-IREFIGHTING WATER.
!
\TER-SPILL:

^SE NATURAL DEEP WATER POCKETS, EXCAVATED LAGOONS, OR SAND BAG BARRIERS TO
'"RAP MATERIAL AT BOTTOM. USE ACTIVATED CARBON AT 10 TIMES THE SPILLED AMOUNT
P IT IS DISSOLVED AT 10 PPM OR GREATER CONCENTRATION. REMOVE TRAPPED MATERIAL
ITH SUCTION HOSES. USE MECHANICAL DREDGES OR LIFTS TO REMOVE IMMOBILIZED

MASSES OF POLLUTION AND PRECIPITATES.

•TCUPATIONAL-SPILL:
•DO NOT TOUCH SPILLED MATERIAL. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR
"CALL SPILLS, TAKE UP WITH SAND OR OTHER ABSORBENT MATERIAL AND PLACE INTO
5NTAINERS FOR LATER DISPOSAL. FOR SMALL DRY SPILLS, WITH A CLEAN SHOVEL

_LACE MATERIAL INTO CLEAN, DRY CONTAINER AND COVER. MOVE CONTAINERS FROM
.̂ PILL AREA. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR LATER DISPOSAL.
£EP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA AND DENY ENTRY.

EXPORTABLE QUANTITY (RQ): 10 POUNDS
IE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) SECTION 304 REQUIRES
IAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTABLE QUANTITY FOR THIS

•aUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE
'TO THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.40). IF THE RELEASE OF
US SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103, THE NATIONAL RESPONSE

_JENTER MUST BE NOTIFIED IMMEDIATELY AT (800) 424-8802 OR (202) 426-2675 IN THE
*ISTROPOLITAN WASHINGTON, D.C. AREA (40 CFR 302.6).



PROTECTIVE EQUIPMENT SECTION

TENTILATIONl
PROCESS ENCLOSURE RECOMMENDED TO MEET PUBLISHED EXPOSURE LIMITS.

RESPIRATOR!
THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS
3Y THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
CHEMICAL HAZARDS OR NIOSH CRITERIA DOCUMENTS; OR DEPARTMENT OF LABOR,
29CFR1910 SUBPART Z.
IHE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND
IN THE WORK PLACE AND BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE OF
OCCUPATIONAL SAFETY AND HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION.

PENTACHLOROPHENOL:

5.0 MG/M3- CHEMICAL CARTRIDGE RESPIRATOR WITH ORGANIC VAPOR CARTRIDGE(S)
IN COMBINATION WITH A DUST, MIST, AND FUME FILTER.

SUPPLIED-AIR RESPIRATOR.
SELF-CONTAINED BREATHING APPARATUS.

12.5 MG/M3- SUPPLIED-AIR RESPIRATOR OPERATED IN CONTINUOUS FLOW MODE.
POWERED AIR-PURIFYING RESPIRATOR WITH ORGANIC VAPOR
CARTRIDGE (S) IN COMBINATION WITH A DUST, MIST, AND FUME
FILTER.

25.0 MG/M3- CHEMICAL CARTRIDGE RESPIRATOR WITH FULL FACEPIECE AND ORGANIC
VAPOR CARTRIDGE (S) IN COMBINATION WITH A HIGH-EFFICIENCY
PARTICULATE FILTER.

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE.
SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE.

150 MG/M3- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE AND OPERATED IN
PRESSURE DEMAND OR OTHER POSITIVE PRESSURE MODE.

ESCAPE- AIR-PURIFYIG FULL FACEPIECE RESPIRATOR (GAS MASK) WITH A
CHIN-STYLE OR FRONT- OR BACK-MOUNTED ORGANIC VAPOR CANISTER
HAVING A HIGH-EFFICIENCY PARTICULATE FILTER.

ESCAPE-TYPE SELF-CONTAINED BREATHING APPARTATUS.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSURE
DEMAND OR OTHER POSITIVE PRESSURE MODE.

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE-DEMAND
OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR OTHER
POSITIVE PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TO PREVENT ANY POSSIBILITY OF SKIN CONTACT WITH THIS SUBSTANCE.

3LOVES:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.



"YE PROTECTION: ****
kPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES AND A
•̂ACESHIELD TO PREVENT CONTACT WITH THIS SUBSTANCE. CONTACT LENSES SHOULD NOT
BE WORN.

*4ERGENCY WASH FACILITIES:
ŴHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES AND/OR SKIN MAY BE
JCPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN
tt> QUICK DRENCH SHOWER WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES, INC.

CREATION DATE: 03/18/85 REVISION DATE: 04/12/89



Effective April 3, 1989

ENRAC INCIDENT REPORTING

In the event of injury, fire, explosion, spill, release, or other
non-routine event, immediately contact one of the following people,
starting with number one (1).

1. R. A. Eklund (713)875-4619

2. Ray Mangrum (713)875-4651

3. Thorn Bentley-Smith (504)929-7667

4. Robert Mangrum (713)875-4689

5. Claude Penn (504)261-5070

6. Bob Foye (713)875-4628

(713)320-9054

(713)371-1127

(504)766-9324

(318)377-2108

(504)664-6359

(713)890-7223



CQMTIKGBMCY PLAM BRIBTINQ LOC

BRIEFING OUTLINE: __________________________

DATE: _____________ -PROJECT MANAGER:

TIME: __ ___ CONDUCTOR: ____

SIGNATURE PRINTED NAME

(R*v. 4/09) Chwk all box** (J; UM II& If box does not apply to this project
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ENRAC INCIDENT REPORTING

In the event of injury, fire, explosion, spill, release, or other
non-routine event, immediately contact one of the following people,
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Effective April 3, 1989

ENRAC INCIDENT REPORTING

In the event of injury, fire, explosion, spill, release, or other
non-routine event, immediately contact one of the following people,
starting with number one (1).

1. R. A. Eklund (713)875-4619

2. Ray Mangrum (713)875-4651

3. Thorn Bentley-Smith (504)929-7667

4. Robert Mangrum (713)875-4689

5. Claude Penn (504)261-5070

6. Bob Foye (713)875-4628

(713)320-9054

(713)371-1127

(504)766-9324

(318)377-2108

(504)664-6359

(713)890-7223



WASTE MMDLOBMKBT, INC,
EHBAC DIVISION

SAFETY BRXETXVO REPORT

PROJECT f ___________ DATE: __________ TIME:

CLIENT: _____________________ ADDRESS: _______

JOB LOCATION: _________________________________

WORK OBJECTIVE:

SAFETY TOPICS

CHEMICAL HAZARDS: ________________________

PHYSICAL HAZARDS: ______________________

RESPIRATORY PROTECTIVE EQUIPMENT:

PROTECTIVE CLOTHING: ___________

SAFETY/PERSONAL PROTECTIVE EQUIPMENT:

SPECIFIC INSTRUCTIONS: __________________________

» HOSPITAL/CLINIC: ________________________ PHONE:
HOSPITAL ADDRESS: _______________________________
POLICE: ____________________ FIRE DEPT:
EMERGENCY PROCEDURES: ____________________

ATTENDEES
PRINT NAME SIGNATURE

MEETING
CONDUCTED BY:



, IHC.
BHHAC DIVISION

DAILY OPERATIONS LOG

PROJECT: DATE:

WORK AREAS: SAFETY/ACCIDENTS;

WEATHER:

TEMPERATURE: HIGH

WIND: DIRECTION _

MEETING TOPICS:

. LOW

SPEED

PRECIPITATION: TYPE

AMOUNT

HUMIDITY (CIRCLE ONE): H / M / L

SKY CONDITIONS: ________________

GENERAL:

WORK CONDITIONS:

WORK PERFORMED: .

PROJECT ACTIVITY

OUTSIDE CONTACTS:

PROJECT MANAGEMENT

MILESTONES:

GENERAL:

J



RESPIRATOR FIT TEST RECORD

NAME ___________________ LOCATION

SSNI

RESPIRATOR BRAND:

TYPE : FULL PACE

SIZE : S N L XL

TEST MEDIA (CIRCLE ONE):
SACCHARIN AMYLACETATE IRRITANT SMOKE AMMONIA

RESPIRATOR BRAND:

TYPE : HALF FACE

SIZE : S' M L XL

TEST MEDIA (CIRCLE ONE):
SACCHARIN AMYLACETATE IRRITANT SMOKE AMMONIA

RESPIRATOR BRAND:

TYPE :

! SIZE : S M L XL

TEST MEDIA (CIRCLE ONE):
SACCHARIN AMYLACETATE IRRITANT SMOKE AMMONIA

PRESCRIPTION LENSES: YES NO

SMOK SPEC: YES NO

EMPLOYEE WEIGHT: __________

SIGNATURE OF TESTER DATE

SIGNATURE OF EMPLOYEE DATE

COMMENTS: ______________________________



AIR MONITORING REPORT

SITE LOCATION: ____________________ DATE:

METHOD #:

WORK PROCESS/OPERATION NAME:

N
t

TEMPERATURE:_________F' WIND: ______mph WIND DIRECTION: W«- -E "*
i

SITE MAP LOCATION #: ____________________________ S

NAME: _____________________ JOB DESCRIPTION:

SSN#: ___________________ PPE: _________

PUMP MAKE: ________________ SERIAL f:.

PRE-CAL: ______________1pm POST-CAL:___________________1pm

PRE-WEIGHT:______________mg POST-WEIGHT:_________________nig

SAMPLE NUMBER: ______________ LAB NUMBER: ____________________

PUMP START TIME: ____________ PUMP STOP TIME:

TOTAL SAMPLE TIME:________min AIR VOLUME: ______________liters

ANALYTICAL RESULTS: _______mg TWA:__________________mg/M» ppm
(Circle One)

FIELD NOTES

DESCRIPTION OF OPERATIONS/COMPLAINTS/SYMPTOMS:

CHEMICALS IN USE:

MATERIALS/EQUIPMENT IN USE:

CONTROLS IN EFFECT: ______

WEATHER CONDITIONS: ______

COMMENTS: ______________

M



1 CHEMICAL WASTE;MANAGEMENT-ENRAC SOUTH

DATE: DAY:

CALIBRATED:

MOM I TOR! I INIC3 RECORDS

PROJECT NAME:
__^SHIFTi____

PROJECT N0.«

QA CHECK STANDARD READING*.

MONITORING RESULTS

TIME
— B

UPWIND
mg/M3

1IST/AEROS
DOWNWIND
mg/M3

;

EOL*
WORK AREA
mqYMS

«

ORGP
UPWIND
ppm

iNIC VAPOR
DOWNWIND

ppm

PID#
WORK AREA

ppm
COMMENTS

i * MIE, Inc. Miniram Aerosol Monitor, Model PDM-3.
# HNU Photoionization Detector, Model PI-lQl, Calibrated to Benzene Std.

ADDITIONAL COMMENTS I

SITE SAFETY OFFICER:



HEALTH AND SAFETY PLAN BTGN Off SHKFT

DATE: _____________ PROJECT MANAGER:

TIME: ___________ CONDUCTOR: ____

SIGNATURE PRINTED NAME



r r r r ~ r [ ,1 i

H
M



1
HEALTH & SAFETY PROGRAM TITLE

PROCEDURE 15 - HOT WORK
PAGE 1 of 2

DATE: 10/6/88 REVISION DATE:

I. PURPOSE:

To specify jsiaimum conditions for the performance of "hot
work" in hazardous areas.

1 II. SCOPE:

, • This procedure is applicable to all CWM operations.

III. DEFINITIONS:

; A. Hot work is defined as the performance of activities in a
hazardous area:

j • which could potentially produce a spark,
• which involve heating, a heated or a hot

surface
! • involving an open flame.

B. Hazardous area means a location or area which meets the
] • conditions described in Article 500 through 503 of the

National Electric Code. Essentially these are areas or
locations where fire and/or explosion could occur.

C. Flammable refers to material classifications such that
the flash point of the material is less than 140°F at
standard temperature and pressure.

1 D. Combustible refers to those materials whose flash point
is greater than 140°F. NOTE: classification of
materials may change if the material is handled at
temperatures in excess of standard temperature, or at
pressures less than standard pressure.

IV. REQUIREMENTS:

A. Each Division handling, storing, or transporting
hazardous substances shall develop a "hot work" program
which contains at least the following components:

1. a written description of the program.
2. a list of personnel qualified to authorize

performance of "hot work11.



PROCEDURE 15
Page 2 of 2

3. a listing of the hazardous locations where "hot
work" is required to be authorized or a listing of
the areas where "hot work" authorization is not
required. If the not required option is used, it is
assumed that all other areas require authorization
for the performance of "hot work".

4. a training program for those designated as qualified
to authorize "hot work" performance
a. which is explained in writing,
b. which is site specific,
c. which contains specific instruction on the use,

calibration, and limitations of monitoring
equipment to be used.

B. The Division program shall only utilize the CWM
authorization tag or "CWM Hot Work Permit".

C. The Division shall permit the performance of "hot work"
only after review and approval by the designated CWM
employee.

D. Non-CWM employees are not authorized to issue a "Hot
Work" Permit at CWM operations, unless the area in
question is fenced or otherwise separated from CWM
operations and is not inhabited by any CWM personnel.

V. HOT WORK PERMITS:

A. Hot work permits are available from WMI Office Services,
Oak Brook. Use the standard office supply order form.

B. One copy of the Permit shall be posted at the operation
at all times. A new permit must be obtained:

• at the beginning of each shift.
• if the work area is unattended for more than 15

continuous minutes.



Chtmteai Waste Management, Inc.

BURNING & WELDING PERMIT

sides PWMIT NUMIER
^permit must
| completed • ___________

_.A Burning and Welding Permit is required in any designated
flammable" or "No Smoking" area and/or in any tank, vessel,

r, or similar enclosed space; or on pipe lines anywhere in
operations.

TJOOO THIS DATE ONLY

JOG. OH LOCATION

m.TO m.

FLOOR

(tfPMENT:

Urtlfy that the location where the above work ia to be done has
•̂en personally examined. The required precautions for safe

burning or welding appearing on the reverse side of this card
«• been checked as indicated.

IOOUCT1ON SUPERVISOR

"MAINTENANCE SUPERVISOR

I have been properly instructed for safe burning and welding
jid understand my duties.

".OCT WELDCft

BEFORE THIS PERMIT CAN BE SIGNED THE FOLLOW
ING RULES MUST BE SATISFACTORILY COMPLlEt
WITH AND APPROPRIATE BOX CHECKED.

1. NO BURNING OR WELDING TO BE PERMITTED WHER
SPRINKLERS ARE OUT OF SERVICE.
Q SPRINKLERS CHECKED.

2. NO BURNING OR WELDING TO BE PERMITTED IN PRESENCE C
FLAMMABLE DUST. VAPORS. AND LIQUIDS OR UN PURGE
TANKS. LINES. ETC. AND EQUIPMENT PREVIOUSLY CONTAININ.
SUCH MATERIAL.

A. TANKS. LINES. OTHER EQUIPMENT. CLEANED AND PURGED
a YES C NOT NECESSARY.

B. ATMOSPHERE TESTED FOR FLAMMABLE VAPORS?
D YES___________________ ATMOSPHERE TESTE

(SIGNATURE)
C NOT NECESSARY. JSIGNATUP

II WATCH nm WATCH

C. TANK ENTRY PERMIT COMPLETED?
O YES Q NOT NECESSARY.

D. LINE BREAKING PERMIT OR CHECK LIST COMPLETE.
C YES G NOT NECESSARY.

3. BEFORE BURNING OR WELDING OPERATIONS ARE STARTED TH
FOLLOWING APPLICABLE PRECAUTIONS MUST BE TAKEN AN
APPROPRIATE BOX CHECKED.
A. AREA SWEPT CLEAN AND WET DOWN. FLOORS AND SU<

ROUNDINGS?
C YES G NOT NECESSARY.

B. ALL COMBUSTIBLES MOVED 30-40 FEET FROM OPERATION C
PROTECTED WITH ASBESTOS CURTAINS. METAL GUARDS. C
FLAME-PROOFED TARPAULINS (NOT ORDINAP
TARPAULINS)?
Q YES a NOT NECESSARY.

C. ALL FLOOR OR WALL OPENINGS WITHIN HO FEET OF OPER
T1ON COVERED?
D YES D-NOT NECESSARY.

D. MEN ASSIGNED TO WATCH FOR DANGEROUS SPARKS '
AREA AS WELL AS FLOORS ABOVE AND BELOW?
DYES G NOT NECESSARY.

E. PROPER FIRE PROTECTION PROVIDED - HOSES OR E
T1NGUISHERS?
D YES a NOT NECESSARY.

4. BURNING OR WELDING EQUIPMENT INSPECTED AND FOUND
SAFE CONDITION?
G YES

9. THE AREA INCLUDING FLOORS ABOVE AND BELOW SHOULD £
CHECKED AT LEAST '/• HOUR AFTER WORK IS COMPLETED.
Q AREA CHECKED.
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HEALTH AND SAFETY PROGRAM

PROCEDURE 37
PAGE 1 of 8

TITLE

HEAT STRESS
PREVENTION

'DATE: June 1, 1988 REVISION DATE: N/A

1
1

I. PURPOSE

To set forth the requirements necessary for implementation
of a heat stress prevention program.

II. SCOPE

This procedure applies to all operating Divisions in Chemical
Waste Management, Inc. who work in hot environs or utilize protective
clothing.

III. GENERAL

The Heat Stress Program shall be implemented whenever a heat stress
environment exists-. Preventive measures should be instituted first to
prevent heat stress. If the preventive measures are not effective,
worker monitoring and control measures shall be implemented.

IV. DEFINITIONS - FOR THE PURPOSE OF THIS PROCEDURE

Air Temperature; The temperature measured with a standard mercury
in-glass thermometer with the bulb shielded from
radiant heat sources (e.g. the sun).

Heart Rate Monitor: An electronic instrument which measures the pulse
at an indicator of heart rate. The Pulse Meter
manufactured by Labtron is recommended.

Heat Disorder:

Heat Stress:

A general term used to describe the illnesses
associated with excessive heat exposure.

The combination of environmental and physical work
factor* that constitute the total heat load
imposed on the body. Environmental factors such
as air temperature, can affect the body's heat
transfer capability. If the worker then must
perform strenuous work under unfavorable ambient
conditions, heat stress conditions exist.



Procedure 37
Page 3 of S

VI. PROGRAM COMPONENTS

A. PROGRAM ADMINISTRATOR

Responsibility and authority for the Heat Stress Prevention
Program shall be assigned to a single person at each operating
location.

1. For large facilities, this responsibility may be
assigned to the designated safety representative.

2. For small facilities or operations, the program may
be administered by a technical manager, superintendent,
foreman/ or other qualified person responsible to the
general.manager.

3. For off-site remedial action (EHRAC) and related projects
(Lab Packs, PCB handling, etc.), the designated Site
Safety Officer is responsible for program administration.

B. GUIDELINES TOR DETERMINING WHEN A HEAT STRESS PROGRAM IS
TO BE IMPLEMENTED """" """""""""

The incidence of beat stress is the result of a variety of
factors. The following list contains some of the many factors
which may require a Heat Stress Program evaluation and/or
program implemention:

1. Ambient Temperature

2. Humidity

3. Type of Work Required - The metabolic heat generated during
heavy, moderate or light work.

4. Required Work Clothing - The potential for heat stress
increases as the impermeability of the work clothing
increases.

5. Employee symptoms and/or complaints.

6. Employee conditioning/acclimatization.

Whenever the Program Administrator has determined a heat stress
environment exists, then the Heat Stress Preventive Measures
section VI (C) shall be implemented. If Heat Stress Preventive
Measures are not successful, worker monitoring will commence and
Heat Stress Control Measures are implemented. Worker monitoring
will reduce heat stress related injuries by adjusting the
work/rest times.



Procedure 37
Page 5 of 8

VI. PROGRAM COMPONENTS (continued)

1

—\

c. Modifying the thesaal environment or shielding. Control of
radiant heat gain is best accomplished by shielding. An
example would be an umbrella to shade the worker from the sun
(e.g. commercially available umbrellas for heavy equipment
operators). Reducing heat gain from convection may be
accomplished by supplying cooler air to the work environment.
As a minimum, break areas, locker rooms, and lunchrooms
should be located in shaded areas.

d. Reduce the temperature of the rest area. The rest area
should be maintained at a temperature of approximately
77«F.

e. . Clothing modifications to reduce the amount of time an
employee is in full protective clothing.

f. Fluid Replacement: Water and drinks shall be available
to employees so that fluid loss by sweating is replaced.
Employees should be encouraged to drink more fluids
when working in hot environments.

g. Reduce the amount of time employees are working in a hot
environment. Work/rest periods should be developed
according to the results of the worker monitoring
program. Scheduling heavy workloads for a cooler part
of the day is another successful method.

IF PREVENTIVE MEASURES ARE NOT EFFECTIVE IN REDUCING HEAT STRESS
AS EVIDENCED BY HEAT STBESS ILLNESSES AND/OR EMPLOYEE COMPLAINTS,
THEN WORKER MONITORING AND CONTROL MEASURES SHALL BE IMPLEMENTED.

WORKER MONITORING

1. Weight Loss Monitoring

Measure the employee's weight on a scale accurate to ± 0.25 pound
at the beginning and end of each work day to see determine if
adequate fluids are being taken in to prevent dehydration.
Weights should be taken while the employee wears similar clothing
or, ideally, is nude. THE BODY WATER LOSS SHOULD NOT EXCEED 1.5
PERCENT TOTAL BODY WEIGHT LOSS IN A WORK DAY.

2. Heart Rate Monitoring

The incident of heat stress depends on a variety of factors.
Therefore, in work environments in which preventive measures have
not been effective all workers shall be monitored. Workers
wearing normal work clothing should be monitored whenever the dry
bulb temperature exceeds 70*F and workers wearing impermeable
protective work clothing should be monitored whenever the dry bulb
temperature exceeds 60*F.



Procedure 37
Page 7 of 8

VI. PROGRAM COMPONENTS (continued)

E. CONTROL MEASURES BASED ON:

1. Heart Rate

If the heart rate exceeds 110 beats per minute, shorten the next
work cycle one-third and keep the rest period the same. If the
heart rate still exceeds 110 beats per minute at the next rest
period, shorten the following work cycle by one-third.
2. Oral Temperature

a. If.the oral temperature exceeds 99.6°F, shorten the next
work cycle by one-third without changing the rest period.

b. If the oral temperature still exceeds 99.6°F at the
beginning of the next rest period, shorten the follow-
ing work cycle by one-third

c. DO NOT PERMIT A WORKER TO WEAR A SEMI-PERMEABLE OR
• IMPERMEABLE GARMENT WHEN HIS/HER ORAL TEMPERATURE

EXCEEDS 100.6°F.

RECORDKEEPING

The monitoring results shall be recorded, and the records main-
tained by the Program Administrator for one year. The daily log
(Table 1) shall be completed and a copy included in each worker's
medical file.

G. EMPLOYEE NOTIFICATION

Employees shall be notified by the program administrator of the
monitoring results contained in the daily log and their sig-
nificance. In addition, the notification to affected employees
shall describe how heat stress will be controlled.

H. EFFECTIVEHESS EVALUATION

The effectiveness of the heat stress prevention program shall
be evaluated periodically (at least annually) by the program
administrator. The evaluation should include a review of the
written program, control measures implemented, employee benefit
resulting from the program, and the effectiveness of the program
to reduce the occurrence of heat stress related illnesses.

J
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DBCOMTAMZMATION SCHEMATIC

EXCLUSION
ZOME

Outer Glove
Removal

Boot Cover
&

Glove Wash

Boot Cover
Removal

Boot Cover &
Glove Rinse

Segregated
Equipment

Drop

HOTLZME

Tyvek Suit Removal

Inner Glove Rinse

CONTAMINATION
REDUCTION

ZOMB

Face Piece Removal (when on supplied air)

Inner Glove Removal

Field
Wash Break

CONTAMINATION

CONTROL LINE

SUPPORT
ZONE

Depart Site

J
i
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Certificate of Completion
tl|ts is to certify ttjat

STEYEN BRUCE DILL
I|as successfully completeb i\\t

REFRESHER TRAINING
6 HOURS (ADDITIONAL 2 HOURS SITE SPECIFIC REQUIRED)

29 CFR 1910.120 (E)(8)
ontfyts _JQDL_ bag of JULY. 1989

*

ENRAC INDUSTRIAL HYGIENE SPECIALIST ENRAC HEALTH AND SAFETY MANAGER
* . .-.i.. -. -vl̂ ^
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WASTE MANAGEMENT, INCORP ATEO
PHY&KAL EXAMINATION AUTHORIZATION AND REPORT

Mam*

Oat* and Timê f Appointment

Examination iyp« (circle one)

Reason for Examination:
__ Return to Duty

Attached
Job Description: ______
Exposure Data: ' ______
PPE Required: ______

SS Number Job Title

(Date)

B C

__ Pre placement
.Termination

In Medical Provider GuMo
or
or
or

(Time)

±1 In Service
__Treatment

Not Required
or _
or _
or _

Prevtous Medical Data Location:

£?<# '/%&*.
SKe Designate/' Date

FROM: Or. r-Lu,»
(Examining Physician)

I have personally examined and have reviewed the results
of the required ancillary studies and I have determined that this person.

Is medically qualified tor the job described.
. Is NOT medically qualified for the job described.

L/ta medicaHy qualified for the job described with the following limitations.

j
Umttatfone effective unttfc.

The enr*xcv^ejcanlioannot) wear a respirator.
The emploŷ  (canpcannot) wear the PPE required.

—HteE^s^̂ ^1* ""^vBBa&w^wps^
•) <r. , razs vow THAT TO MUKTZCM

PHVSICIAM MAMP TJ.'T. ^fh/PI^'^ . M- ?. RIQUXCTID WXR1 nSJOXMBD.

ADDRESS:

OF ,
^

TPLgPHff>MP Ml IURPR

wmiMa sntr Date

J
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(Eetrttf tcate of (Emttplettoit
tl]is is to certify tljat

FRANK BOYD
587-61-7564

l|as successfully completed tl|e

SITE SAFETY OFFICER TRAINING
(36 HOURS)

mttl|ie .Jsi__ bay of SEPJJEMB_ER_ _...1989

ENRAC INDUSTRIAL RYGIENE^BPECIALIST ENRAt HEALTH"AND SAFETY MAHAGER

.
'"'•'
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WASTE MANAGEMENT, INCORPO. .ATED
PHYSICAL EXAMINATION AUTHORIZATION AND REPORT

<$&,</ \& sxi " &/ " rxzJ ____
SS NumberName * '

Date and Time of Appointment

Examination Type (circle one)

Reason for Examination:
__ Return to Duty

Attached
Job Description: ______
Exposure Data: ' ______
PPE Required: ______

JobTWe

j&

(Date)

C

(Time)

Pre-placement __ In Service
—— Termination __ Treatment

In Medical Provider Guide Not Required
or ______ or
or ______
or ___•

or
or

Previous Medical Data Location:.

Site Designate Date

FROM: Dr. MERLIN LUGO
(Examining Physician)

BOYD GROVERI have personally examined
of the required ancillary studies and I have determined that this person.

. Is medically qualified for the job described.

. Is NOT medically qualified for the job described.

. Is medically qualified for the job described with the following limitations.

. and have reviewed the results

Limitation* effective until:.

_^_J[cannot) wear a respirator,
jcan t̂cannot) wear the PPE required. .

X The employee has been informed of the examination results and anv conditions requiring
further examinations and treatment **• »•»• VMXFT O* TO B\CI OF

**** FOMI THAT TO 8IRVZCB8
PHYSICIAN NAME MERLIN LUGO______ UQUB8TBD WBB1 VBKFOKMBD.
ADDRESS: 700 WAUGH DR._________

/KJ^3TELEPHONE NUMBER: ( 713 > 520 . 1011

5197 Date



NATION AUTHORI2AT1C. 4ND REPORT

Data and Tima-of Appointmant

Examination lypa (drda ona)

Raason tor Examination:
__ Ratum to Duty

Attached
Job Daacnptionz ^_______^_
Exposura Data: _______
PPE Raquirad: _____

SSNumbar

or
or
or

(Data)

B C

_ Pra-piacamant
_Tarmination

In Madlcal ProvMar Qulda

JdbTitfa
'•QO/hw
(Tima)

InSarvica
Iraatmant

Not Raquirad
or
or
or

Pravioua Madteal Data Location:

Sita Dasignata

r>. ^443 William S. Moore, M.D.
(Examining Physician)

Data

I hava parsonally axaminad
of tha raquirad ancillary studiaa and I hava datarminad that thia parson.

and hava raviawad tha results

la madicalry qualifiad for tha job dascribad.
la MOT madtoaJly qualifiad tor tha job daacribad.
Is madicaNy quaKflad for tha job dascribad with tha following limitations.

Limitations affacttva until:.

Tha amployaa (can) (aannet) waar a raspirator.
Tha apifdoyaa (can) (cannat) waar tha PPE raquirad.

^ Tha amployaa haa baan informad of tha examination raaulta and anv conditions requiring
hjrtharaxaminationaandtraatmanL *** waaam^fniWfom TO B&CX OT

PHYSICIAN NAME
ADDRESS r> ri PA,

4775 WILL CLAYTQN PARKWAY

TELEPHON

WM4WQ8 9Hff

HOUSTUN.J
IE NUMBER: L

Data
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(fterfif irate td (Eontpletum
tips is to certify ttyat

CESAR GARCIA
successfully completeb ll|e

(ttljermcal
40 HOUR TRAINING

29 CFR 1910.120 (e)(ix)

on tt|tB 12 of August, 1988
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FROM:

I have personally examjned ..
of the requirejLanclflary studies and I have. determined ̂ Hat this person.

and have reviewed the results

Is medically qualified for the job described.
. Is NOT medically qualified for the job described.
. Is medically qualified for the job described with the following limitations.

Limitations effective until:.

The employee fcgpUcannot) wear a respirator.
The employee^capf (cannot) wear the PPE required.

•̂  The employee has been informed Qf the examination results and any conditions requiring
further examinations and treaĵ nent.

PHYSICIAN NAME
ADDRESS:

TELEPHONE NUMBER:

WM-HR03 SKt

(Physician's Signature)

Date
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• Reference 5 _________•

S;a;e o' Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum
TO: Saadi Motamedi, South Florida District Office

THROUGH: Jim Crane, Bureau of Wa&te _Cleanup"lffa/- J£

FROM: Ligia Mora-Applegate, /Btlreau of Waste Cleanup
/

DATE: July 24, 1991

SUBJECT: Sunbank—West Broward Boulevard Branch, Analytical Data for
Groundwater and Soils

Dr. Christopher Teaf and •-! have reviewed the subject document prepared
for' this site by Conestoga Rovers Associates (CRA). I am including
Dr. Teaf's comments for your information.

I recommend that quarterly monitoring be conducted for a year at this
site for all' the parameters of concern including PCP and mineral,
spirits. If the contaminant concentrations do not decrease below the
toxicity equivalent concentrations for any dioxin or dibenzofurans
and/or criteria for all other contaminants after the duration of the
monitoring period, then supplemental contamination assessment and/cr
remediation may be required.

A monitoring plan should be proposed by the responsible party for your
evaxUaiiion and approvaj..

/sr



A T h c F l o r i d a StJU- U n i v e r s i t y

. if> ) Srllniny

J u l y 22, 1991

Ms. Ligia Mora-Applcgate
Contract Manager - FDER Contract WM-331
Florida Department of Environmental Regula t ion
2600 Blair Stone Road
Tallahasscc. FL 32399-2400

Dear Ligia:

As you requested, I have reviewed the brief summary materials you sent
regarding the Sun Bank site in Ft. Lauderdale. At some point it may be useful
to check several of the items presented in Table 6 and Table 7 regarding the
units for the dioxins. One area of concern is that MW-5, off-site, exhibits the
greatest concentrations for several of the analytes. This raises a question
regarding whether site characterization is complete.

The detected values for dioxins and furans in groundwater and soils are low in
compar ison wi th health-based gu idance concentrat ions . A l though the
documentation provided in the package was limited, it is assumed that there
are not d r i n k i n g water uses of groundwater nearby and tha t the site
development act ivi t ies (e.g., paving and construction) wil l make such uses
even less l ikely in the future. This interpretation coupled with the low
c o n c e n t r a t i o n s supports the suggest ion t h a t " n o - f u r t h e r - a c t i o n " i s
appropriate at this site. It is worth noting that the MCL value provided for
TCDD is a proposed value and may or may not be ul t imately adopted. Thus, the
limited exceedances of this proposed value appear to be of limited concern at
th is point . Exceedances of Florida Groundwater Guidance Concentrations for
other analytes likewise appear to be of limited concern at this site. In several
cases these are exceedances of secondary, rather than pr imary standards.

Please call me when you have had an opportuni ty to review these conclusions
so that we can finalize the comments.

R e g a r d s ,

Christopher M. Tcaf, Ph.D.
Associate Director

CMT/lk



CONTAMINATION ASSESSMENT REPORT
VOLUME I

Sun Bank Property
Fort Lauderdale, Florida

AUGUST 1991
REF. No. 3050(8) CONESTOGA-ROVERS & ASSOCIATES



CRA
Consulting Engineers

August 22,1991

CONESTOGA-ROVERS & ASSOCIATES LIMITED
651 Colby Drive,
Waterloo, Ontario, Canada N2V1C2
(519)884-0510

Reference No. 3050

Mr. Douglas Sinclair
Sun Bank
1431 Northeast 26th Street
Wilton Manors, Florida
U.S.A. 33305

Dear Mr. Sinclair:

Re: Final Contamination Assessment Report - West Broward Blvd. Property

Enclosed are 4 copies of the final Contamination Assessment Report (CAR) for the •
Sun Bank Property at 300 West Broward Blvd., Ft. Lauderdale. This report
incorporates die results of all field and analytical activities conducted in accordance
with the scope of the Contamination Assessment Plan for the Property as modified
by comments received from the Florida Department of Environmental Regulation
(FDER).

CRA recommends that 3 copies of this report be submitted to the FDER at your
earliest convenience.

If you have any questions, please do not hesitate to contact our office.

Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

Stephen M. Quigley, P. Eng.

SMQ/bjr
Encl.

cc Les Oakes (King and Spalding)
Richard Shepherd (CRA)
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1
1.0 INTRODUCTION

I
This Contamination Assessment Report (CAR) has been

prepared on behalf of Sun Bank, South Florida, N.A. (Sun Bank) by

x Conestoga-Rovers & Associates (CRA) for the Sun Bank branch located at

' 300 West Broward Boulevard in Fort Lauderdale, Florida (Property or Site).

| The location of the Property is shown on Figure 1.1.

The CAR has been prepared pursuant to the scope of work

presented in the Contamination Assessment Plan (CAP), (Enviropact,

• Inc. 1989a) as amended by correspondence between CRA, Sun Bank and the

} Florida Department of Environmental Regulation (FDER) dated

November 21, 1989, December 18, 1989, March 28, 1990, April 24, 1990 and

I June 21, 1990. The reporting of the collection and the analyses of

investigative samples has been completed pursuant to the Quality Assurance

' Project Plan (CRA, 1991) as orally approved by the FDER on June 24,1991.

1.1 PROPERTY ______

This historical account for the Property is based on a

review of available aerial photography, City of Fort Lauderdale records and

previous investigative efforts completed on behalf of Sun Bank.

Historical aerial photographs are presented in

J Appendix A. Inspection of these photographs indicates the presence of a



lumber processing facility, Gate City Door and Sash (Gate City), as early as

1949.

Gate City apparently occupied a four city block section of

downtown Ft Lauderdale until sometime in the late 1960s, bounded by West

Broward Boulevard on the north, Third Avenue on the west, Andrews Ave.
on the east and SW 2nd Street on the south. The exact date Gate City ceased

operation has not been established.

The aerial photographs do not indicate the presence of

_J other underground storage tanks in the area of the Property.

" The Property was purchased by Sun Bank in 1972 for

1 future use. At this time, the Gate City facility was no longer in operation.

The Property was undisturbed until late 1988 when a warehouse building was

_J demolished. The construction of the parking lot commenced on
I January 30,1989.

J In February, 1989, Sun Bank began construction of a

parking lot adjacent to the Property. Sun Bank's contractor discovered a

_» suspected underground storage tank in the course of its excavations on
-i February 27,1989.

! On February 28, 1989, Enviropact, Inc., an environmental
»•*

consulting firm retained by Sun Bank, directed the unearthing of four

_j 2000-gallon tanks which were discovered to contain liquids. During the
. excavation, seven inches of rain fell, filling the excavation with sufficient



water to float one of the tanks. The tank shifted and an estimated volume of

between 6 to 89 gallons of its liquid contents escaped from the tank into the

rainwater filling the excavation (Enviropact, 1989b). This estimate was based

on witness accounts of the incident.

Enviropact, under the direction of the Broward County

Environmental Quality Control Board (BCEQCB), removed the liquids from

the excavated area using vacuum tanker trucks. The liquids were later

transferred to drums for storage. Enviropact recovered approximately

500 gallons of product and rainwater from the excavated area. The contents of

the four tanks, liquids and sludges, were also removed and placed in drums.

The drums were placed on wooden pallets on visqueen sheeting in a fenced

area situated on Sun Bank's property. A detailed record of the origin of the
contents of each drum was prepared for use in decisions regarding disposition

of the contents.

Analyses of the tanks' contents indicated that one of the
tanks contained a mineral spirit/ pentachlorophenol solution, one tank

contained mineral spirits and the remaining two tanks contained water.

Enviropact's analytical data for the four tank materials are presented in

Table 1.1.

Enviropact Inc. completed a magnetometer survey of the

Property in May 1989 to investigate the presence of other buried metallic

objects such as tanks. The results of the survey, which were reported in the

Contamination Assessment Plan Report (Enviropact, 1989a), indicated that no



J

1

TABLE 1.1

TANK CONTENTS - ANALYTICAL DATA
SUN BANK PROPERTY

Parameter Tank I Tank 2 Tank 3 Tank 4

H.C., IR
% water
Barium
Chromium
naphthalene i
pentachlorophenol
styrene 4
total xylene '̂
l̂ Z-dibromo-3-
chloropropane
1^-dichloropropene
2-methyl naphthalene

65.3%
1.4
151 mg/kg
0704 mg/kg
4,000 mg/kg
14,000 mg/kg
21,250 mg/kg
UOOmg/kg

21,250 mg/kg
2L250 mg/kg
2,000 mg/kg

118mg/l
89.7
1.9 mg/kg
043 mg/kg
<300 mg/kg
<1600 mg/kg
<300 mg/kg
<330 mg/kg

<330 mg/kg v

<330 mg/kg
<330 mg/kg

>94.8%
2.4
1.70 mg/kg
038 mg/kg
R nnfl TYX> /if &*//UUU *ZK/ "o

2/MO mg/kg
2^50 mg/kg
2,250 mg/kg

2^50mg/kg
2^50 mg/kg
4/KX) mg/kg

7,230 mg/1
643
0317 mg/kg
0372 mg/kg
3/MO mg/kg
<1^00 mg/kg
<1^50 mg/kg
11̂ 20 mg/kg

<1250 mg/kg
<1,250 mg/kg
400 mg/kg

Note: H.C., IR - Total hydrocarbons by infrared spectroscopy.

Source: Enviropact, Inc. "Emergency Response and Initial Remedial Action at Sun Bank Lot, 300
West Broward Boulevard, Ft. Lauderdale, Florida", April 14, 1989.



additional buried metallic objects such as drums or tanks were present

on-Property.

1.2 REMEDIAL AND INVESTIGATIVE HISTORY

In July 1989, Sun Bank completed the installation of a

Temporary Drum Storage Area (TDSA). The TDSA was designed to meet

standards equivalent to those established in 40 CFR Part 265 for the storage of

drummed material. Sun Bank prepared a document entitled, "Procedures to

Prevent Hazards Plan and Contingency Plan - Temporary Drum Storage

Facility - Sun Bank, Fort Lauderdale, Florida" (CRA, 1989a). Copies of the

plan were submitted by Sun Bank to the local police and fire departments, the

BCEQCB, the Florida Department of Environmental Regulation (FDER) and

Sun Bank Inspectors and Emergency Coordinators.

On August 25, 1989, Sun Bank submitted a document

entitled "Work Plan, Containerized Aqueous Material Processing and Sludge

Disposal, Sun Bank Site, Fort Lauderdale, Florida" (CRA, 1989b) (the Work

Plan) to the FDER which addressed the processing and disposition of the

drummed material stored in the TDSA.

Sun Bank continued to discuss with the FDER the

disposition of the contents of the drums. On January 2, 1990, prior to

executing a Consent Order with the FDER, Sun Bank began deanup of the

Property in accordance with the Work Plan and as modified by discussions

with the FDER.



] On March 4, 1990, Sun Bank completed the tasks in the

Work Plan pursuant to the Consent Order which was signed by the State of

1 Florida on February 2, 1990. The completed action was documented in the

1 report entitled "Construction Report - Sun Bank Site" (CRA, 1990d).
*

Since the volume of the tank contents were not

determined prior to excavation, no comparison may be made to determine

the volume of spilled material. Water, mineral spirits and sludge may have

been released; however, based upon the large volume of product recovered

during the Enviropact emergency response action, it is likely only a small

] fraction of this volume was released to the environment.

1
1.3 OBJECTIVES OF THE CONTAMINATION

J ASSESSMENT REPORT__________

_ I The purpose of this Contamination Assessment Report is

i defined in Exhibit 1 to the Consent Order, "Corrective Actions for

Groundwater Contamination Cases" and summarized as follows:

}
•

• establish the horizontal and vertical extent of contamination;

• determine the source(s), transport mechanism(s) and rate of direction of

movement of contaminant in the respective media and characterize the
resultant contamination;

• • determine the amount of product and time period over which it was lost;

• characterize geology and hydrogeology of the Property; and



• provide a Property history.

The Property history is provided above, the remaining

objectives are addressed in the following Sections.



2.0 NATURAL RESOURCES SURVEY

2.1 PHYSIOGRAPHY AND LAND USE

The Sun Bank Property is located in the central eastern

portion of Broward County. The county is relatively flat and not greater than
22 feet above sea level. The significant physiographic feature of Broward

County is the Atlantic Coastal Ridge. The Atlantic Coastal Ridge is a natural

feature 10 to 22 feet above sea level and may reach five miles in width.

Surficial drainage is poor west of the Atlantic Coastal

Ridge, creating standing water which makes up the Everglades. However,

development and urbanization has moved 12 to 20 miles west of the coast

draining low lying areas via manmade channels and levees.

-' Local land uses are predominantly commercial/light

| industrial and low to medium density residential. The most significant land

uses in the vicinity of the Property are municipal government and financial

j institutions.

J
2.2 SURFACE WATER1

Surface water bodies in the vicinity of the Property are

limited to the New River which is located approximately 600 to 900 feet south
of the Property as shown on Figure 2.1.
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J
1

The New River is part of the South Florida Intracoastal

Waterways and discharges to the Atlantic Ocean. The river banks are used

heavily for private dwellings, hotels and restaurants.

2.3 CLIMATE

The climate of Ft. Lauderdale and South Florida in

general is characterized as subtropical. Summers are typically long and warm,

with ample precipitation, while the winters tend to be mild and dry. Winds

tend to be from the east to southeast. The mean daily high temperature is
83.5T and the mean daily low is 66.6T (National Climate Data Center, 1991).

|



3.0 WELL INVENTORY AND WATER USE

A well inventory was completed for the vicinity of the

Property by searching available well completion reports at the South Florida

Water Management District offices. Table 3.1 summarizes the data from the

completion reports which are presented in Appendix B.

The majority of well installations in the immediate area

of the Site (1/2 mile radius) are associated with groundwater monitoring.

There is limited use of groundwater from the Biscayne Aquifer for irrigation

(lawn watering) near the Property. Both of the irrigation wells are upgradient

(Northeast) of the Property approximately 1 mile distant. These users of

groundwater are not considered significant. Public supply wells which

withdraw groundwater from the Biscayne Aquifer (approximately 70 feet

deep) are located approximately 5 miles to the south-southwest of the

Property for the cities of Davie and Hollywood respectively.



TABLE 3.1

WELL INVENTORY
SUN BANK PROPERTY

FT. LAUDERDALE, FLORIDA

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

Location

307 NW 1st Avenue (16 wells)

115 S Andrews Ave. (8 wells)

201 SB 6th Street

3000 SW 4th Avenue (18 wells)

307 NW 1st Avenue (4 wells)

848 ME 2nd A venue

301 N. Andrews Avenue

609 ME 9th Avenue

SW 23rd Avenue @ Stirling Rd.

S. Rainbow Dr. @ Hollywood Blvd.

Well
Use

Monitoring

Monitoring

Monitoring

Monitoring

Monitoring

Irrigation (1)

Monitoring

Irrigation (1)

Public Supply (2)

Public Supply (2)

Depth

13 feet

12-15 feet

14 feet

12-56 feet

15 feet

36 feet

135 feet

45 feet

max. 69 feet

70 feet

Date
Completed

08/03/89

09/07/90

09/24/90

09/12/90
(repaired)

07/29/89

08/29/85

06/21/88

12/04/85

9/29/76

10/14/81

Construct!

2"PVC

2-PVC

4"PVC

2"PVC

2"PVC

2" Galv.

2"PVC

2" Galv.

18" B.S.

20" B.S.

Notes:

max. - Maximum depth
PVC - Polyvinyl chloride
Galv. - galvanized steel
B.S. - black steel
(1) - located approximately 1 mile from the Property
(2) - located approximately 5 miles distant from the Property



4.0 PROPERTY FEATURES INVESTIGATIONS

4.1 BOREHOLE/MONITORING WELL INSTALLATIONS

4.1.1 Drilling and Installation Procedure

Florida Test Drilling of West Palm Beach, Florida was

retained by Sun Bank to perform the monitoring well installation and

borehole investigation as required by the approved CAP. The drilling

program began on November 27, 1990, and was completed on November 29,

1990. All drilling was performed using an Acker AD2 drilling rig.

Six wells were installed to identify and delineate chemical

groundwater quality. Five of the wells were shallow (mid-screen elevation

-3.9 to -6.3 feet AMSL) and designed to intersect the water table at the screen

interval. One deep well was constructed (MWlA-mid-screen elevation of

-15.2 feet AMSL) and placed in the middle of the source area to determine the

vertical limits of groundwater quality . The monitoring well construction

summary is presented in Table 4.1 and Figure 4.1 illustrates specific well

locations.

Soil samples were collected from the auger cuttings at
5-foot intervals from surface to depth of the hole. It was originally intended

to collect soil samples using a split spoon sampler, however, due to the fluid

characteristic of the soil beneath the water table, the augers would partially fill

with cuttings, preventing the collection of a representative sample.

Therefore, samples from the 1 to 3 foot interval were scraped from the side of

10



TABLE 4.1

MONITORING WELL CONSTRUCTION SUMMARY
SUN BANK, FT. LAUDERDALE, FLORIDA

Well Number

MW1A

MW2

MW3

MW4

MW5

MW6

Date
Installed

11/28/90

11/28/90

11/27/90

11/29/90

11/29/90

11/27/90

Well
Depth
(ft.BGS)

25

12

12.5

12

13.5

115

Screen
Length

5

10

10

10

10

10

Reference
Elevation
(ft. AMSL)

5.42

5.11

4.89

5.59

4.40

4.60

Ground
Elevation
(ft. AMSL)

4.8

5.0

4.9

5.6

4.7

4.7

Mid-Screen
Elevation
(ft. AMSL)

-15.2

-4.5

-5.1

-3.9

-6.3

-4.3

Notes:

1. BGS - Below Ground Surface
2. AMSL - Above Mean Sea Level
3. Reference elevations for all monitoring wells are the top of riser pipe.
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I
the hole upon removing the augers. Samples from deeper horizons were

) collected directly from the augers after drilling to the depth of interest and

removing the augers from the borehole.

The work space, borehole and auger cuttings were

monitored regularly with an HNu photoionization detectors (HNu) for total

organic vapors throughout the drilling of each borehole. HNu readings
- S—"" ~~~remained at background for all monitoring wells with the exception ofMW2,

I where 15 ppm total organic vapors above background downhole at the water

, table was encountered. Elevated HNu readings were not encountered above

J or below the water table at MW2. At MW1A, about 8 feet south of MW2, no

") readings above background were detected throughout the drilling of the

""" boring.

1
At the appropriate depth, the two inch diameter polyvinyl

_* chloride (PVC) well screen and riser pipe were installed inside the augers.

| Prior to installation, the well screen and riser pipe were cleaned with a high

""" pressure wash, followed by an Alconox detergent wash, isopropanol rinse and

[ a final deionized water rinse.

'1
J The proposed design for the well installation included

) setting the top of the screen at 2 feet above the water table and to install the

~ sand pack 2 feet above the screen. The water table was found to occur at the

I Property at approximately 4 feet below ground surface. In order to

accommodate for the shallow water table in wells MW2-MW6, the sand pack

_J was set 6 inches to one foot above the screen. Similarly, the bentonite pellet

j seal ranged from 6 inches to one foot in thickness.

11



For the deep well (MW1A), the remaining annulus

between the top of the bentonite seal to one foot below ground surface was

backfilled with a cement/bentonite grout via a tremie pipe. All wells were

completed with a lockable flush mount top and concrete pad six inches to one

foot in thickness.

Stratigraphic and instrumentation logs for the monitoring

wells are presented in Appendix C.

4.1.2 Well Stabilization

Following installation, the monitoring wells were

developed and stabilized. The objective of well development was to purge
and surge around the well screen, thus increasing the natural permeability

and porosity of the previously undisturbed sediment and and removing any
incidental contamination which may have been introduced during well

installation. The wells were developed using a precleaned, stainless-steel,
faA**-t*«--

bottom-filling^and new nylon rope dedicated to each well.

During development, all wells stabilized based on three

consistent and consecutive readings of pH, specific conductance, and

temperature. Readings were taken after a minimum of three well volumes

and removed; thereafter, readings were taken between at least one well

volume until stabilized. Table 4.2 summarizes the data collected. All

12



TABLE 4.2

MONITORING WELL STABILIZATION SUMMARY
SUN BANK, FT. LAUDERDALE, FLORIDA

Well

MW1A

MW2

MW3

MW4

MW5

MW6

Date

11/29/90

11/29/90

11/27/90

11/29/90

11/29/90

11/27/90

pH

7.2

7.4

73

73

83

7.4

Conductivity
(umhos)

418

4%

387

594

223

322

Temperature

80.2

78.8

80.4

77.5

80.3

80.3

Total
Gallons

Clarity Removed

SI. Silty

V. Silty

Silty

V. Silty

V. Silty

Silty

40

30

28

25

30

30

Note:

Stabilization was conducted via bailing.



development water was contained and transferred to drums which are

currently stored on-Property.

Well stabilization logs are provided in Appendix D.

4.1.3 Hydraulic Conductivity

4.1.3.1 Single Well Response Tests

A single well response test was conducted on each

monitoring well installed. Each test was performed using a model 2109 Telog

data logger and 10 pounds per square inch transducer and a stainless steel rod

(slug) of known volume.

The Telog data logger recorded the water level at one
second intervals as the slug was introduced (falling head). Upon reaching

equilibrium, the slug was removed and the data logger recorded the response

of the water level as it attained static again (rising head). After each test at

each well, the information recorded on the data logger was transferred onto a
floppy disc via an Epson Equity lap top computer.

The results of the data collected for each test are presented

in Appendix E.

13



" 4.1.3.2 Soil Characteristic Analysis

1
Five soil samples were collected from the augers in the

I screened intervals of each monitoring well. The samples were analyzed for

^» grain size analysis by Braun Engineering and Testing of Minneapolis,

- Minnesota.

1
The grain size curves determine the size distribution of

! the soil particles in the sediment. The data presented .on these curves indicate

that the wells are screened in a medium to fine grained sand with less than
"I
^J 10 percent silt and clay.

]
The resultant grain size distribution curves are presented

J in Appendix F.

| 4.1.4 Borehole Investigation

j Soil samples were collected for chemical analyses from the
drilling of monitoring wells MW2 and MW4 to assess the chemical quality of

J the soils in the former location of the storage tanks (see Figure 4.1). Samples

} were collected at 1 to 3 feet and 8 to 10 feet below ground surface.

i
j Boreholes were constructed using 6 3/4 inch hollow stem

augers. Samples from the 1 to 3 foot interval were scraped from the side of

the borehole after removal of the auger. The samples from the 8 to 10 foot

14



interval were collected directly from the auger after drilling to 10 feet and

removing the auger from the borehole.

It was originally intended to collect samples via a split

spoon sampler; however, the large volume of sample required for all the

parameters and the free flowing nature of the soils rendered split spoon

sampling impractical. The alternative for the 1 to 3 foot sample interval was

to scrape away a portion of the soil that made contact with the auger. Soil was

then collected from the side of the borehole using cleaned sample collection

tools such as spoons and transferred into sample jars. Samples from the 8 to

10 foot interval were collected from the auger due to the fluid characteristic of

the soil below the water table as discussed in Section 4.1.1.

Prior to sample collection, utensils were cleaned with an

Alconox detergent wash and water rinse, followed by an

isopropanol/deionized water rinse. One rinsate blank per soil sampling

round was collected by pouring deionized water over the decontaminated

utensils and into sample jars. The rinsate blank was used to determine the

quality of the decontamination procedure.

The blind duplicate and matrix spike samples were

collected in a precleaned aluminium pan and composited prior to collection

in sample jars. The frequency of collection of these Quality Control samples

was one per soil sampling round.

Borehole details are summarized in Table 4.1 and
stratigraphic logs are presented in Appendix C.

15



4.2 GROUNDWATER SAMPLING

Two rounds of samples have been collected from the six

monitoring wells. Sampling occurred in November 1990 and February 1991.

Field notes and measurements associated with the sampling rounds are

summarized in Tables 4.3 and 4.4, respectively.

All of the monitoring wells were sampled according to the

following protocols.

1. A round of water levels were taken prior to sampling with an electric

water level tape. Measurements were to the nearest 0.01 foot.

2. New disposable nitrile or latex gloves were used when sampling each

well.

3. Prior to sampling, each well was purged using a predeaned, stainless

steel bottom filling bailer to remove a minimum of five times the
standing water volume in the well. After the required volume had
been removed, the well was sampled within a half hour. Purged

groundwater not used for sampling was collected and contained in

55-gallon drums and stored on Property.

4. Upon removal of the required volume of water and prior to sampling

each well, pH, specific conductance and temperature were recorded.

16



TABLE 4.3

ROUND ONE (NOVEMBER 28,29 & 30,1990)
GROUNDWATER SAMPLING

SUN BANK, FT. LAUDERDALE, FLORIDA

Location

MW1A

MW2

MW3

MW4

MW5

MW6

Sample ID Time

W-113090-PS-01 07:40
W-112990-PS-07 06:30
W-113090-PS-08 07:40

W-113090-PS-02 08:25

W-112890-PS-03 19:00

W-113090-PS-04 09:05

W-113090-PS-05 09:45

W-112890-PS-06 16:30

pH

7.43

7.43

7.10

6.95

7.35

8.33

6.94

Conductivity
(it mhos)

412

412

554

384

619

216

332

Temperature

77.8

77.8

79.5

77.8

79.0

79.6

80.1

Clarity

Slightly Silty

Slightly Silty

Silty

Silty

Very Silty

Very Silty

Silty

Gallons
Removed

20
Rinsate

Duplicate

7.5

7.5

7.5
(MS/MSD)

7.5

7.5

Note:

1. Gallons removed is prior to sampling.
2. All samples analyzed for TCL VOCs, BTEX, TCL BNAs, TCL Pesticides/PCBs, polychorinated dibenzo-p-dioxins

and dibenzofurans.
3. MS/MSD - Matrix Spike - matrix spike duplicate



TABLE 4.4

ROUND TWO (FEBRUARY 20,1991)
GROUNDWATER SAMPLING

SUN BANK, FT. LAUDERDALE, FLORIDA

Location

MW1A

MW2

MW3

MW4

MW5

MW6

Composite
of all Drums
Containing
Purged Water

Simple ID

W-022091-PS-001

W-022091 -PS-002
W-022091-PS-008

W-022091-PS-003

W-022091 -PS-004
W-022091 -PS-007

W-022091-PS-005

W-022091-PS-006

W-022091 -PS-009

Time

16:45

16:15
16:15

1830

17:40
17:00

18:00

15:45

18-30

pH

7.0

6.9
6.9

7.0

6.9

7.2

6.7

-

Conductivity
(timhos)

340

610
610

450

530

320

330

-

Temperature
(°F)

27

25
25

24

25

26

25

-

Clarity

Slightly Silty

Silty
Silty

Silty

Silty
Clear

Silty

Silty

-.

Gallons
Removed

18

7.5
Duplicate

7.5

7.5
Rinsate

7.5

7.5

-

Decontamination
Fluid Drum

W-022091-PS-010 1835

Note:

1.
2.
3.

Gallons removed is prior to sampling.
All samples analyzed for TCL VOCs, BTEX, TCL BNAs, TCL Pesticides/PCBs, polychorinated dibenzo-p-dioxins and dibenzofurans.
The dram samples were analysed for TCL VOCs, BTEX and TCL BNAs.



5. Samples were collected from each well for Target Compound List

(TCL), Volatile Organic Compound (VOCs), Base/Neutral and Acid

Extractables (BNAs), Polychlorinated Biphenyls (PCBs), pesticides,

mineral spirits and polychlorinated dibenzo-p-dioxins and

dibenzofurans. Upon collection, samples were immediately placed in

coolers with ice.

6. A blind duplicate sample was collected at a frequency of one per

sampling round.

7. A bailer rinse water sample was collected at a frequency of one per

sampling round. The rinse water sample consisted of distilled water

poured into or over precleaned sampling equipment, then into

sampling containers. The analyses for this sample provides a quality

assurance check on the decontamination procedures employed for the

bailers.

8. A matrix spike sample was collected at a frequency of one per sampling

round. The matrix spike sample was collected at least three times the

volume required for analyses.

9. All disposable gloves, tyveks and rope were collected and contained

on-Property.

17



4.3 WASTEWATER DRUM SAMPLING

J
Purged water not used for sampling was collected and

I contained in 55-gallon drums and stored on-Property. The two rounds of

^ sampling events and development water had generated five drums. The

— drilling program had generated one drum of decontamination fluids from

"t drill rig cleaning and well material decontamination with some purged

""" groundwater.

_]
A sample from each of the five drums containing purged

_ groundwater was collected, composited and analyzed for TCL VOCs, BTEX

| and TCL BNAs (including pentachlorophenol). The drum containing the

~ decontamination fluids were also sampled and analyzed for the above

] mentioned parameters. Table 4.4 presents the identification number in

^ reference to the samples collected.

4.4 SUBSURFACE SOIL SAMPLING

Subsurface soil samples were collected from two boreholes

at the 1 to 3-foot and 8 to 10-foot stratigraphic intervals.

Each sample was analyzed for TCL VOCs, BTEX,

TCL BNAs, pesticides, PCBs, and polychlorinated dibenzo-p-dioxins and

dibenzofuran isomers. A summary of borehole sampling activities is

presented in Table 4.5.

18



TABLE 4.5

SOIL SAMPLING SUMMARY
SUNBANK, FT. LAUDERDALE, FLORIDA

Location Sample ID

MW2 S-112890-PS-10

S-112890-PS-09

S-112890-PS-11

MW4 S-112990-PS-12

S-112990-PS-13

S-112990-PS-14

Time

15:00

15:00

15:30

08:45

09:15

08:00

Depth
(ft.BGS)

1-3

1-3

8-10

1-3

8-10

N/A

Remarks

Collect from side
of borehole
(MS/MSD)

Duplicate

Collect from
augers, saturated

Collect from side
of borehole

Collect from
augers, saturated

Rinsate prior to
sample 12

Note:

AU samples were analyzed for TCL VOCs, BTEX, TCL BNAs, TCL Pesticides/PCBs,
polychlorinated dibenzo-p-dioxins and dibenzofurans.

MS/MSD - Matrix Spike/Matrix Spike Duplicate.



4.5 HYDRAULIC MONITORING

Groundwater elevations were measured at each

monitoring well on November 30, 1990 and February 21, 1991. The data

collected were converted to elevation above mean sea level (AMSL). The

elevations are presented in Table 4.6.

4.6 QUALITY ASSURANCE/QUALITY CONTROL
i

M——*

| Quality assurance/quality control (QA/QC) samples were

~~ collected in accordance with the CAP. During the groundwater and soil

J sampling, one rinsate blank, one duplicate and one matrix spike sample were
••T

collected at a frequency of one per sample round.

•Mf

| Sample containers were supplied by the analytical

~* laboratory for the collection of all samples. All sample containers were

j precleaned by the laboratory and stored at the sampling site in an area and in
««i

a manner to prevent breakage and contamination of the clean containers.

_» Trip blanks for VOCs were included with sample containers shipped to the

j Property.
i

: A chain-of-custody record sheet was completed for each
^*

sample at the time the sample was collected and accompanied the sample
' !

_J throughout the analytical process. The chain-of-custody procedure was as
| follows:
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TABLE 4.6

GROUNDWATER ELEVATIONS
SUN BANK, FT. LAUDERDALE, FLORIDA

Well
Number

MW1A

MW2

MW3

MW4

MW5

MW6

Reference
Elevation
(ft. AMSL)

5.42

5.11

4.89

5.59

4.40

4.60

11/30/90

1.18

1.15

1.16

1.21

1.11

1.14

021211

0.81

0.80

0.80

0.84

0.80

0.75

Notes:

1. All elevations presented are in feet above mean sea level.

2. Reference elevations for all monitoring wells are the top of riser pipe.

3. Reference elevations determined by level survey from bench mark of 6.91 feet
located on concrete slab for the small vacant building south of the Sun Bank
Branch.



1. The Property sampler filled in all required information on the sample

labels when the samples were collected;

2. The original custody form was sealed in plastic and placed within the

shipping container;

3. The shipping container was sealed with a security seal;

4. Custody was transferred to the analytical laboratory which checked the

,-' integrity of the security seal upon receipt and retrieved the custody

1 form from the shipping container; and

j 5. Sample disposal will be done by the laboratory. Upon disposal, the
•̂

laboratory will sign the next open "Relinquished by" box and words

_J "Disposal" will be written in the "Received by" box.

A summary of the groundwater QA/QC samples

submitted for analysis is shown in Tables 4.3 and Table 4.4. A summary of the

subsurface soil QA/QC samples submitted for analysis is shown in Table 4.5.

4.7 EQUIPMENT CLEANING

Prior to mobilization, the drill rig and all associated
equipment was thoroughly steam cleaned to remove oil, grease, mud and
other foreign matter. Subsequently, before drilling at each borehole, the
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augers, cuttings bits, samplers, drill steel and associated equipment were

cleaned to prevent cross contamination from the previous drilling location.

Special attention was given to the threaded sections of the drill rods and soil

samplers.

Following final rinse, openings and threaded sections

were visually inspected to verify that they were free of soil particles and other
solid material which may potentially have contributed to possible cross

contamination.

Prior to installation of the monitoring wells, the casing

and screens were cleaned with a hot water detergent solution in a high

pressure wash, followed by an isopropanol /distilled water rinse. Equipment
was protected from all forms of solvent contact between final rinse and actual

use at the sample site. All solvent rinse liquids were integrated with the

decontamination water and stored on-Property in a 55-gallon drum pending

analysis and ultimate disposal.

The stainless steel bailers used to collected groundwater

samples were cleaned in accordance with the following procedure:

i) wash with potable water and a laboratory grade non-phosphate
detergent (Alconox);

ii) rinse with potable water;

iii) rinse with isopropanol;

iv) air dry;

v) wrap with aluminum foil; and

21
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]
If

]

vi) a final rinse with distilled water immediately prior to use.
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5.0 GEOLOGY/HYDROGEOLOGY

5.1 REGIONAL FEATURES

5.1.1 Regional Geology

The Property is located in the central eastern portion of

Broward County and is underlain with interfingered sedimentary formations,

Quarternary in age. The formations are primarily composed of sand,

sandstone and limestone. Underlying the Quarternary formations are
Tertiary sandstones and limestones.

The geology of Broward County is complex and indicative

of coastal environments. Sedimentary types can vary from 1 to 160 feet in

thickness. Areally, the sedimentary types are discontinuous with formations

dipping in an easterly direction. Figure 5.1 presents a simple schematic

cross-section of geologic formations across Broward County; sedimentary

types that make up the formations are not shown.

The Pamlico sand formation is found at or near surface.

This formation is a medium to fine grained sand with little lime mud.

Underlying the Pamlico sand is the Anastasia formation.

This formation is primarily sand, but in some areas can be found as a

limestone or sandstone.
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The underlying formations of the Fort Thompson and

Hawthorne are primarily limestone, with the exception of the Tamiami

formation. The Tamiami is composed of a cavity-riddled limestone and a

low permeability sandstone.

5.1.2 Regional Hydrogeology

The principle surfirial aquifer in Broward County is the

Biscayne Aquifer. The Biscayne Aquifer encompasses the southeastern tip of
Florida as shown on Figure 5.2.

The vast contrast in sediment types creates a variety of

permeabilities within the Biscayne Aquifer. Hydraulic conductivity ranges

from 0.1 to greater than 1,000 ft/day throughout the aquifer. The Biscayne

Aquifer ranges in depth from 20 feet in west Broward County to

approximately 370 feet along the coast.

5.2 PROPERTY FEATURES

5.2.1 Property Geology

The Property stratigraphy has been determined from the

boreholes drilled during this investigation. The information from the

boreholes is very localized and encompasses an area of approximately

8,700 square feet and 25 feet deep. A distribution of geologic units is
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illustrated on Figure 5.3. The location of the cross-section is presented in

Figure 4.1.

Examination of this figure indicates an upper layer of

medium to fine grained sand, dark brown. This layer was disturbed in some

areas, indicating fill. This uppermost layer varied in thickness from 3 to

5 feet.

Below the brown sand is a tan colored, fine grained sand

with some lime mud. The total depth of this lower unit was not determined

during this investigation. Based on the regional data, the depth of this unit

may be 80 to 160 feet thick.

5.2.2 Property Hydrogeology

5.2.2.1 Hydraulic Conductivity

The area of study during this investigation is of one single

hydrostratigraphic unit. This unit is a surficial aquifer and is unconfined.

The hydraulic conductivity of the aquifer was estimated
from single well response tests and from grain size distribution.

All the wells with the exception of MW1A were screened

at the water table; therefore, the Bouwer and Rice method (1977) to calculate
hydraulic conductivity was most representative. However, at well MW1A,
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the well screen was set below the water table and, for comparison, hydraulic

conductivity was also calculated by the Hvorslev method (1951).

Hydraulic conductivity is determined from the Bouwer-Rice Method:

O 1 *x*~rc21* Irr

where:

K = hydraulic conductivity
rc = radius of well casing
Re = effective radial distance which Y is effected
rw = radius of the screen interval including sand pack
Le = length of screen
Yo = Y at time zero
Yt = Y at time t
In = natural logarithm (base e)

Using the Hvorslev Method:

r2ln(L/R)K = 2LT,

where:

K = hydraulic conductivity
L = length of screen
R = radius of screen
r = radius of easing
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To = time of head ratio h/ho
In = natural logarithm (base e)

The range of hydraulic conductivity varies from

55.3 feet/day to 8.6 feet/day with a geometric mean of 10.5 feet/day as shown

in Table 5.1. The calculated values are typical of the formation in which the

wells are screened.

5.2.2.2 Hydraulic Gradients

Groundwater elevations are shown on Figure 5.4.

Groundwater contours shown on these figures indicate a southeasterly flow.

The horizontal hydraulic gradient for the Property is approximately

0.0011 ft/ft.

5.2.2.3 Groundwater Flow Velocity

The horizontal groundwater flow rate for the aquifer in

the vicinity of the Property can be estimated based on the average linear

groundwater velocity (V). This average linear groundwater velocity is

defined by the following equation (Freeze and Cherry, 1979):

V = Ki/n

where:

K = hydraulic conductivity (10.5 ft/day, calculated)
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TABLE 5.1

HYDRAULIC CONDUCTIVITY VALUES
SUN BANK, FT. LAUDERDALE, FLORIDA

Well

MW1A:
Hvorslev Method
Bouwer-Rice Method

MW2:
Bouwer-Rice Method

MW3:
Bouwer-Rice Method

MW4:
Bouwer-Rice Method

MW5:
Bouwer-Rice Method

MW6:
Bouwer-Rice Method

Geometric mean

Hydraulic Conductivity

50.7 ft/day
55.3 ft/day

8.6 ft/day

16.4 ft/day

4.1 ft/day

10.4 ft/day

26.7 ft/dav

10.5 ft/day
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i = hydraulic gradient (0.0011 ft/ft, calculated)

n = assumed porosity (0.3)

The average groundwater velocity is estimated to be

0.04 ft/day, or 14 ft/year, at the Property.

5.2.2.4 Groundwater Flux

The groundwater flux is the amount of water which

discharges from a given area in a unit time, and is determined by:

Q = KiA

where:

Q = volume discharged (cu.ft/day)

K = hydraulic conductivity (10.5 ft/day)

i = hydraulic gradient (0.0011 ft/ft)

A = cross-sectional area

The groundwater flux passing beneath the Property is

calculated for a cross-section perpendicular to the direction of groundwater

flow. The length of the discharge area was assumed to be 360 feet and the

saturated aquifer thickness between 75-155 feet. While the Biscayne Aquifer

ranges in thickness from 80-160 feet, the surface of this aquifer is located

approximately 5 feet below ground surface on-Property. By using an average

hydraulic conductivity of 10.5 ft/ day and a hydraulic gradient of 0.0011 ft/ft,

the discharge through the Biscayne Aquifer is between 310-645 ft^/day.

28



6.0 PROPERTY CHARACTERIZATION

6.1 DATA BASE

The data base for contaminant assessment consists of the

physical data presented in Section 2.0 through 5.0 and analytical results of

collected soil and groundwater samples.

6.1.1 Analytical Data Base
i

] The analytical data base consists of the following:

J • 5 subsurface soil samples collected from 2 boreholes at depths of 1 to 3 feet

and 8 to 10 feet;

_ • 14 groundwater samples collected from 6 monitoring wells located

| on-Property; and

• quality assurance/control samples.

1
Each sample collected was analyzed for parameters which

_' includes the following:

i
• VOCs

] • BNAs

• chlorinated pesticides and PCBs; and

• dibenzo-p-dioxins and dibenzofuran isomers.
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6.1.2 Analytical Methods and Data Validation

All analyses were conducted by Wadsworth Alert

Laboratories in accordance with the Quality Assurance Project Plan (QAPP).

Wadsworth subcontracted the analysis of water and soil samples to Triangle

Laboratories Inc.

Reports received from each laboratory were assessed and

validated by CRA's quality assurance/quality control (QA/QC) Officer based

on a review of standard quality control criteria specified in the analytical

methods, specific QC objectives outlined by the QAPP and in accordance with

general guidance documents issued by the USEPA.

The data validation reports are presented in Appendix G.

Table 6.1 presents a summary of USEPA toxicity

equivalence factors (TEF) which establish the toxicity of dioxin and

dibenzofuran isomers relative to 2,3,7/8-tetracMoro-dibenzo-p-dioxin (TCDD).

The TEFs are used to determine the associated soil and groundwater

concentration levels at which dioxin and dibenzofuran concentrations would
be of concern. The table also indicates the toxicity equivalent concentrations

(TEC) which can be used to assess the analytical detection exceedences of these

guidance concentrations.
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TABLE 6.1

TOXIOTY EQUIVALENCY FACTORS AND APPLICABLE LEVELS OF CONCERN
- DIOXINS AND DIBENZOFURANS

SUN BANK PROPERTY
FT. LAUDERDALE, FLORIDA

tratirm o C

Congener

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,73-HxCDD
1,2,3,7,9-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

Notes:

(a)

1.00
0.50
0.04
0.04
0.04

0.001

0.10
0.10
0.10
0.01
0.01
0.01
o.Ol

0.001
0.001

0.01
0.005
0.0004
0.00001
0.001
0.001
0.0001
0.00001

M*V

20
40
500
500
500
20,000

200
200
200
2,000
2,000
2,000
2,000
20,000
20,000

2,000
4,000
50,000
2,000,000
20,000
20,000
200,000
2,000,000

ng/L<*>>

10
20
250
250
250
10,000

100
100
100
1,000
1,000
1,000
1,000
10,000
10,000

1,000
2,000
25,000
1,000,000
10,000
10,000
100,000
1,000,000

ng/L<c>

0.05
0.1
1.25
1.25
1.25
50

0.5
0.5
0.5
5
5
5
5
50
50

5
10
125
5,000
50
50
500
5,000

(b)
(c)
(1)

Based on the Times Beach Missouri cleanup criteria for a residential site of 20 ug/kg
2,3,7,8-TCDD
(Reference: United States Environmental Protection Agency "Dioxin Cleanup Update", May 13,
1988).
Based on Florida Groundwater Guidance Concentration for 2,3,7,8-TCDD of 10 ng/L.
Based on the proposed Federal MCL for 2,3,7,8-TCDD of 0.05 ng/L.
Reference - USEPA Test Methods for Evaluating Solid Waste", SW-S46, Method 8290
(Draft), June 1987.



6.1.3 Regulatory Criteria

Regulatory criteria and standards for groundwater, based

on Federal drinking water standards and state groundwater guidance/ are

shown in Table 6.2.

6.2 SOIL ASSESSMENT

Analytical results for all soil analyses are presented in

Appendix H and a summary of detections is presented in Table 6.3. Boreholes

were drilled to complete monitoring wells MW2 and MW4. Samples were

collected at depths of 1-3' and 8-10'. MW2 is located in the center of the tank

excavation area while MW4 is west of this area. The soil samples collected

from MW2 exhibited limited detection of BNAs at levels less than 1 mg/kg

and below the laboratory detection limit. Pentachlorophenol was detected in

one sample (1 to 3-foot interval) at 0.28 mg/kg, below the laboratorydetection
limit.

There were no detections of 2,3,7,8-TCDD or

2,3,7,8-tetrachloro-dibenzo-furan (TCDF) in any soil samples. There were no

exceedences of the TECs for dioxin and dibenzofuran isomers based on the

cleanup criterion for Times Beach, Missouri of 20 Hg/kg.

The detections of acetone in 3 of 5 soil samples at levels

between 17 and 26 mg/kg appear to be the result of field contamination of
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TABLE 6.2

GROUNDWATER REGULATORY CRTITERA
SUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

acetone
benzene
bromodichloromethane
chloroform
ethylbenzene
total Xylenes

acenaphthylene
anthracene
benzo (b) fluoranthene
benzo (k) fluoranthene
benzo (a) pyrene
chrysene
fluoranthene
phenanthrene
pyrene
naphthalene
pentachlorophenol
2,3,7,8-TCDD(ug/L)(4)

Federal
MCUpMCL (1)

(mgfL)

0.7
0.005
0.1
0.1

0.7/0.002
10/0.05

0.01
0.01
0.01
0.01
0.01
0.01
0.042
0.01
0.01
0.01

0.00005

Florida
MCL(2)
(mg/L)

0.001

Florida GW
Guidance

Concentration (3)
(mg/L)

0.001

0.002
0.05

0.01
0.01
0.01
0.01
0.01
0.01
0.042
0.01
0.01
0.01
0.03
0.01

Notes:

(1) USEPA National Primary and Secondary Drinking Water Regulations 40 CFR141-3 (54 Fed.
Reg. 22062) May 1989.

(2) References to be provided.
(3) Florida Groundwater Guidance Concentrations, Florida Department of Environmental

Regulations, February, 1989 (Guidance concentrations in this table are only to be used as a
screening guideline for ground water contamination and without further justification cannot be
used as standards)

(4) Proposed MCL



TABLE 63
ANALYTICAL RESULTS FOR SOIL SAMPLING

SUNBANK PROPERTY, FT. LAUDERDALE, FLORIDA

Page 1 of 2

Trfeigfc
Wafrawrffc I4entiflc*timt

OJtMM-4
S-112890-PS-U

Reanlt

OK 3004-3
S-112t90-P$-09

MW 2 (Duplicate)
Reanlt DtLUmlt

Volatile Organic*

Acetone
Benzene
Bromodkhlorom ethane
Chloroform
Ethylbenzene
Total Xylenes

Selected Organic Compound* __
NOT DETECTED

Xylenes
Benzene
Ethylbenzene

Bate/Neutral Extraetable Organic*
(mg/kg)

Acenaphthylene
Anthracene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Chrysene
Dibenzoruran
Fluoranthene
Phenanthrene
Pyrene

Acid Extraetable Organic*

Pentachlorophenol

Pe*Hcide*
NOT DETECTED

0.03
0.01
0.26
03

0.14
0.08
0.02
0.07
0.02
0.09

028

OK 3004-5
S-J1U90-PS-11

MW2(r-100
Remit n»t.lJmlt

17

OL 0302-7
S-112990-PS-12

OL 0302-4
S-112990-PS-13

D«tJ.imit Det-Ltmlf

36 27

035
035
035
0.35
035
035
035
035
035
0.35

035

0.02 J 036

0.04
0.02
0.08

036
036
0.36

Polychlorinated BiphenyU __
NOT DETECTED



Trirtflgfc L*b UaitifiaHon
W*4twortk MtHtiftoiHon

WellHentificMtion

Dkndra

123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD
123478-HxCDF
123678-HxCDF
234678-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

TABLE 63
ANALYHCAL RESULTS FOR SOIL SAMPLING

SUNBANK PROPERTY, FT. LAUDERDALE, FLORIDA

Page 2 of 2

OKJWM-4
S-112MO-PS-19

MW2(l'-3t)
Remit n»>.lJmU

12
0.14
382 J
684
0.16
0.06
0.03
13.6
05
64.1
053 (1HJ
0.15
3.9
7.09 J
0.05 (1)U
0.45
10.1
703

J

OK 3004-3
S-112890-PS-09

MW 2 (Dnpllcate)
Remit p»t.lJmh

0.03
15

0.15
723 J
852
0.17
0.04
0.04
16.1
0.6
79.6
0.46 (1)U

55
131 J
0.04 (1)U
0.08 )
112
124

OK 3004-5
S-II2WO-PS-1I

MW2(r-l(T)
Rtmlt DtLLlmlt

0.16
0.01
62
65.4
0.01

1.8
0.07
6.6
024 (1)U

055
11

0.17

15
115

(1)

OL 0302-7
S-H2990-PS-12

MW 4 (1--31)
Re«nlt Drt.Llmlt

0.88
0.11
32.6
357
0.13
0.05
0.04
9.8
033
34.1
0.01

.014(1)
2.6
593
0.005
0.05
5.6
45.1

OL 0302-4
S-1I2990-PS-13

MW 4 (ff-HT)
Remit

0.03

1.5
21

0.006
0.002
0.002
0.46
0.01
1.6
0.03

(1)

0.1
2.8

0.002

0.24
1.9

NOTES: (1) = Estimated maximum possible concentration.
= Not detected.

U = The material was analyzed for, but not detected. The associated numerical value is the sample quanUtaHon limit.
J = The associated numerical quantity is estimated.



equipment. Acetone is a common contaminant in isopropanol, one of the

solvents used in equipment decontamination.

6.3 GROUNDWATER ASSESSMENT

Monitoring wells were sampled in November 1990 and

February 1991. Analytical data tables for analyses completed on groundwater

samples are presented in Appendix H.

At no time during installation or sampling of the Property

monitoring wells was the presence of free mineral spirits observed. Mineral

spirits, the principal constituent of the storage tank contents, would be

expected to be floating on the surface of the water table if a substantial release

of the tanks' contents had occurred.

To evaluate the potential impact of contaminants

migrating off Property, concentrations of each compound were compared to

regulatory criteria and guidance discussed in Section 6.1.3 to determine if

contaminants are present in potential drinking water at levels of concern. A

summary of the detections by well and the exceedances of the referenced

standards and criteria by well location is presented in Table 6.4.

A discussion of the analytical data for each group of

compounds analyzed is presented in the following Sections.
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1
TABLE 6.4

SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMPLING ROUNDS 1*2

SUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

Page 1 of 3

MW1A
VOCs

1 SOCs

BNAs

Dioxins

1
MW2

VOCs

SOCs

BNAs

Dioxins

benzene
ethylbenzene
total xylenes
dichloroethene, U-
chlorofonn

total xylenes
benzene
ethylbenzene

(Hg/1) napthalene

(ngfl) 1,2̂ ,4,6,7,8-HpCDD
OCDD
W,4,6,7,8-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

ethylbenzene
total xylenes

(figfl) ethylbenzene
total xylenes

(fig/I) napthalene

(ngfl)

UA4A7.8-HPCDD
OCDD
1,2 ,̂4,7 -̂HxCDF

2,3,4,6,7,8-HxCDF

OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

Round 1

2
62
51

19
2
73

0.17
17

0.06
0.1
023

2
1.7

0.33
0.1

ND(0.03)
0.05

6
5

7
4

Round 1
(duplicate)

ND(1)
12
8

8

18
2
68

0.37
26.7

078
5.6

32
3.1
0.36
0.12
0.07
0.16

J
J

J

J

J
U(l

J
J

U(l(1)(1)J

0.54

Zl
0.29

0.11
3.7
0.36

0.33
2.6

Round 2

3
51
4
1

2
3
51

85

0.47
612
0.07
0.86
0.29
0.32
8

5.4
02

0.08
0.32

Round 2
(duplicate)

Exceedanctt
of Criteria

(A) Rounds land 2
(A) Rounds land 2
(A) Round 1

(A)Round 2

(1)

0)

11

3.7
0.21

_126/
18HT
0.21
0.11
0.13
40.2
0.91
165
4.6
1.5
13.5
216
0.19
0.85
35.3
205

11

53
031

(1)

0)

(1)
(1)

0)

234ff
0.49
0.23
0.05
54.9
1.66
221
0.05
4.2
22.7
350
0.18
1.9

51.2
258

(A) Round 2

(B) Rounds land 2

(C)



TABLE 6.4 Page 2 of3

SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMPLING ROUNDS 1 fc 2

SUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

Romd I Round 1
(duplicate)

Round 2 Exceedances
of Criteria

MW3
VOCs

DkHdro

(figfl) acetone

(ngH) !A3A7,8-HxCDD
1̂ 3,4,6,7,8-HpCDD
OCDD
1,̂ 3,4,6,7,8-HpCDF
OCDF
Total TCDD
Total HxCDD
Total HpCDD
TolalTCDF
Total HxCDF
Total HpCDF

MW4

VOCs (pgfl) acetone

Dioxins (ng/1) 1^3A7,8-HxCDD
lA3,4A7/8-HpCDD
OCDD
1,2,3,4,6,7,8-HpCDF
OCDF
Total TCDD
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

48

0.15
35
0.04
0.24
5.6
0.18
0.15
0.27
0.02
0.15

79

0.98

0.04
55

0.3

(1)

U(l)
(1)

MWS

Dioxins (ngfl) lAW,8-HxCDD

OCDD
lA3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
!A3,4,7A9-HpCDF
OCDF
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD
Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

0.77

948
0.08

14.2
0.33
55.4
4.9
0.65
15.5
46.3
0.23
0.05
1.8

68.8

(1)

(l)
(1)

(1)

0.22
6.2
124
2.4
12
4.9
0.38
11.5
0.22
I.5
II.4

9.3
031
319
7530
1.1

0.22
133
4.78
719
0.46

5
56.4
647
0.12
2.1
108
787

(1)

(1)

(B) Rounds 1 and 2

0.38
16.8
319
6.1
263
12J6
0.15
29.3
0.4
4.4
26.9

(1)

(1)

(1)

(1)
(1)

(B) Round 2

(B) Round 2

(B) Round 2



1
TABLE 6.4 Page 3 of 3

SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMPLING ROUNDS 1*2

SUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

Round 1 Round 1 Round 2 Round 2 Exceedancet
_______ (duplicate) of Criteria

1

1

1

MW6
Dioxins (ngfl) 1^3,4A7 -̂HpCDD 4.1

OCDD 3.1 773
!A3,4A7,8-HpCDF 0.05 1.6
OCDF 0.21 73
ToUlTCDD 6 U(l) 6.1 (1)
Total HxCDD 0.09 (1)
Total HpCDD 7.3
Total TCDF 0.37 U(l) 0.2 (1)
Total HxCDF 0.95
Total HpCDF 0.22 75

NOTES

VOCs Volatile Organk Compounds
SOCs Selected Organic Compounds
BNAs Base Neutral Add Retractable Organk Compounds

ug/1 micrograms per litre « parts per billion
ng/1 nanograms per litre « parts per trillion
ND Not detected (the detection limit is in brackets)
(1) Estimated Maximum Possible Concentration (EMPC)

U The material was analyzed for, but not detected. The associated numerical value is the sample quantitation limit
J The associated numerical quantity is estimated.

(A) Exceedence in based on the Florida Groundwater Guidance Concentrations
(B) Exceedence is based on the TECs shown in Table 7 for the proposed MCL for 2,3,7,8-TCDD
(Q The mean of detection for round 2 was 47.6 which is less than the TEC of 50 ng/1 based on the proposed MCL for 2,3,7,8-TCDD.



6.3.1 Volatile Organic Compounds

Samples were analyzed for TCL VOCs and separately for

benzene, ethylbenzene, xylene and toluene.

No detections of VOCs other than acetone occurred in

MW3 and MW4. There were no detections of VOCs in samples from MW5

and MW6. Acetone is not considered to be a contaminant of concern for the

Property. As was discussed in Section 6.2, acetone is a common contaminant

in isopropanol, a material used to decontaminate downhole equipment, and

the detections of this compound are believed to result from field

contamination. f j?.-rf .? c*-W~
'

Two detections of ethylbenzene in MW1A exceeded the

Florida Groundwater Guidance concentration of 2 ug/L but are below the

Federal MCL of 700 ug/L. Ethylbenzene was detected in one sample from

MW2 at levels slightly above the Florida Groundwater Guidance

concentration.

Chloroform and 1,2-dichloroethane were detected once in

MW1A at low levels. Benzene was detected in samples from MW1A at levels

slightly above Florida Groundwater Guidance Concentrations and Florida

Drinking Water Criteria (1 ug/L), but below the Federal MCL (5 ug/L).

Xylenes were detected in MW1A in both sampling rounds and once at MW2

at levels below criteria and guidance concentrations. Ethylbenzene and

xylenes are constituents of mineral spirits, in addition to most other

petroleum based solvents, including gasoline.
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6.3.2 Base. Neutral and Acid Extractable Compounds

The only SNA compound detected in samples from on

Property monitoring wells was naphthalene. Naphthalene was detected in

Round 2 samples from both MW1A and MW2 at levels exceeding the Florida

Groundwater Guidance Concentrations. These detections from the second

j sampling round indicate that naphthalene may be present in the

groundwater samples, but the detections have not been confirmed by the

_•' results of the first sampling round. Naphthalene is a trace constituent of

| wood treating solutions.

1
6.3.3 Pesticides and PCBs

i

No pesticides or polychlorinated biphenyls were detected

in any groundwater samples from the on Property monitoring wells.

6.3.4 Dibenzo-p-Dioxin and Dibenzofuran Isomers

Dibenzo-p-dioxin and dibenzofuran isomers were detected
in all monitoring wells, but the majority of detections occurred in samples

from MW2 and MW5. There were no exceedances of the TEC based on the

Florida Groundwater Guidance concentration and seven exceedances of the
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TEC based on the proposed Federal Maximum Contaminant Level in samples

from MW2, MW3 and MW5.

6.3.5 Drummed Water

Water collected during purging of the monitoring wells

was found to contain small amounts of toluene and ethylbenzene. Water

collected during decontamination of various drilling tools and sampling
*

equipment was found to contain acetone (100,000 ug/L) and methylene

chloride (460 ug/L). One drum of the decontamination fluids is present

on-Property.

6.4 SUMMARY c, ,„
•OY

Since no mineral spirits were observed to be present on

the water surface during installation or sampling of the groundwater

monitoring wells, it appears that any release of mineral spirits from the

storage tanks consisted of a small quantity of the tanks' contents and

produced no observable impact to groundwater. It is likely that the

immediate cleanup of the tank contents released to the excavation area

prevented adverse impacts to the groundwater and soil.

The analytical results from soil sampling indicate limited

detections of VOCs at levels only slightly above the detection limits. Several

BNAs were qualitatively identified in samples from MW2 at levels below the
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detection limits. There were no exceedances of the TEC (based on the Times

Beach criterion) for any dibenzo-p-dioxin or dibenzofuran isomer in any soil

samples.

The analytical results for groundwater samples indicate

several small exceedances of Florida Groundwater Guidance Concentrations.

These exceedances occurred in samples collected from MW1A which is

located in the center of the tank excavation area and is screened at 25 feet

below ground surface. It is suspected that the higher concentrations of VOCs

in MW1A (251) relative to MW2 (12') are due to the existence of the former

_' storage tanks in the ground for more than 40 years and small leaks which

1 may have occurred during that time.

I The results of analyses of samples collected from

monitoring wells downgradient from the former storage tank location do not

^J exhibit levels of contaminants which exceed regulatory criteria or guidance

. | concentrations. The analytical data indicate some limited impact to

'- groundwater in the vicinity of the former storage tanks at levels only slightly

| above drinking water criteria.

_J The impact of the former storage tanks on groundwater

outside of the immediate location of these tanks is not considered to be

— quantifiable.
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7.0 CONTAMINANT TRANSPORT AND FATE

While the degree of contamination at the Property is such

that exposure is unlikely, an evaluation of potential transport pathways is

required under the Consent Order. The relevant pathways discussed in the

following sections include; air, surface water and sediment; and

groundwater.

7.1 CONTAMINANT PROPERTIES

Contaminants found on-Property include VOCs, BNAs

and dioxin/dibenzofuran isomers. All of these compounds may be classified

by: solubility; tendency to evaporate or volatilize; and the proportion of

compound which is adsorbed to organic material in a water-soil or air-soil

system at equilibrium (mobility). VOCs are characterized by high solubility,

high volatility and high mobility (not strongly adsorbed to organic material).

The BNA compounds are characterized by low solubility, low volatility and

moderate mobility. Dioxin and dibenzofuran isomer are characterized as

being nearly insoluble, non-volatile and slightly mobile.

The pathways of exposure identified in Table 7.1 are

incomplete. An exposure pathway is incomplete due to either the lack of

quantifiable impact in the transport medium or the lack of a human receptor.
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1
TABLE 7.1

CONTAINMENT TRANSPORT PATHWAYS
SUN BANK PROPERTY, FT LAUDERDALE, FLORIDA

]
«•

I

Source Release Mechanism Release Probability Exposure Point Pathway
Complete

Transport Medium-Air

Surface Sediment
Surface Soil

Subsurface Soil
Ground water
Surface Water

Transport Medium

Ground water
Surface Sediment

Transport Medium

Subsurface Soil
Surface Soil

Volatilization
Airborne Particulate

Volatilization
Volatilization
Volatilization

- Surface Water

Surface Discharge
Runoff

- Groundwater

Leaching
Leaching

low
nil

nil
nil
nil

nil
nil

low
low

New River
on-Site

on-Site
on-Site

New River

New River
New River

Irrigation & Public Supply Wells
Irrigation & Public Supply Wells

No
No

No
No
No

•

No
No

No
No

1



7.2 AIR PATHWAY

The potential for release of organic vapors and

participates to air was evaluated. Table 7.1 identifies several potential sources

evaluated for releases of organic vapors by volatilization. Volatilization of

organic compounds from subsurface soils and groundwater does not occur to

an appreciable extent since these areas of contamination are not exposed to

the atmosphere. In addition, the low levels of volatile species detected in the

subsurface soils and groundwater indicate that if volatilization were to occur

from the subsurface matrices, the potential impact would be negligible.

Volatilization from surface water in the New River is a

potential source; however, the River's distance from the Property and the

absence of an observed impact of the former storage tanks upon

downgradient wells on-Property (Section 6.0) renders the possibility of organic

vapor release from discharge to surface water negligible.

Surficial soils at the Property consist largely of imported

fill which was brought on-Property to form the base for a proposed parking

lot. Therefore, these soils do not appear to have been impacted by the former

buried tanks. Accordingly, the potential for the release of contaminants to the

atmosphere from surfitial soils is considered to be insignificant.

A potential source of transport of airborne particulates

could occur during the excavation of subsurface soil containing low levels of

dibenzo-p-dioxin and dibenzofuran isomers. These compounds would

adsorb to dust particles and be subject to kinetic transport. The frequency of

38



1
transport would be dependant upon the moisture of the surface soil and the

degree of vegetation' (especially grasses or other small plants). The presence of

either would tend to decrease the emissions. However, it has previously been

established the concentration of these compounds are substantially below the
levels established by the USEPA for a residential setting.

BNA's could be transported with airborne particulates

~~ during the excavation of subsurface soils. However, analytical data indicate

' that these compounds are only potentially present in a limited area at levels

below laboratory detection limits. Therefore, the impact of any such potential

-J release is not considered to be significant.

j
All exposure pathways are found to be incomplete.

1

J 7.3 SURFACE WATER AND SEDIMENT PATHWAY

1
~" The nearest surface water body, the New River, is

[ described in Section 2.2. While there is potential for exposure to

contaminants in the New River exists, the lack of contamination detected

_' downgradient from the Property (between the former storage tank location

| and the New River) and the distance from the Property makes this an

•" incomplete pathway and no quantifiable exposure is expected to occur.
I

j
•M>

No surface drainage paths are known to exist from the

_/ Property to the New River and the potential for release is non-existent. In
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addition, the surficial soils are not considered to have been impacted by the

former storage tanks (see Section 7.2).

7.4 GROUNDWATER PATHWAY

Compounds in groundwater would tend to migrate in the

direction of groundwater flow (southwest) at a range of velocities that are a

function of the groundwater flow velocity/ the tendency of each compound to

be adsorbed or to the subsurface materials, the nature of those materials and

diffusion mechanisms.

The groundwater flow velocity has been estimated in

Section 5.2.2.3 to be 14 ft/year. Given that the nearest irrigation well is

approximately 1 mile downgradient from the Property and public supply

wells are located approximately 5 miles from the Property, groundwater could

be expected to reach these wells on the order of several hundred years, if the

groundwater flow path connected the Property and these wells. This

connection has not been examined nor is it considered to be likely.

There were limited detections of groundwater

contamination at the Property and no substantial impact detected

downgradient of the Property. The limited detections on-Property consisted

of the soluble and mobile VOCs. Migration of VOCs will tend to follow the

groundwater flow path. Aqueous concentrations will tend to decrease as

migration occurs due to attenuating mechanisms such as adsorption,

hydrodynamic dispersion, dilution, biological degradation and oxidation.
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I- Due to these mechanisms and the significant travel times required for

I on-Property groundwater to reach any exposure point, exposure to

contaminated groundwater through either public supply or irrigation wells is

] considered improbable.

- The exposure pathways were found to be incomplete.

.1
1

7.5 SUMMARY

<
-J While the presence of some highly mobile contaminants

1 is known, the low concentration of these contaminants and their very

localized presence coupled with the extreme distance and improbable

J discharge pathways make the potential for exposure to on-Property

contaminants unlikely to occur.

^

j
1
1

41



8.0 SUMMARY AND CONCLUSIONS
OF CONTAMINATION ASSESSMENT

The analytical data from the analyses of soil and

groundwater samples do not indicate a quantifiable impact from former

Property operations at downgradient wells. The data indicate some limited

impact to groundwater in the vicinity of the former storage tanks at levels

only slightly above the proposed EPA drinking water standard for

2,3,7,8-TCDD based on a TEF for all isomers and Florida Groundwater

Guidance for benzene, total xylenes and napthalene.

Surrounding land uses in the area of the Property are

predominantly commercial/light industrial and low to medium density

residential. Local surface water is limited to the New River which is located

approximately 600 to 900 feet south of the Property.

A well inventory was completed for the vicinity of the

Property. Two irrigation wells are located approximately 1 mile away from

the Property. The nearest public supply wells are approximately 5 miles to the

south-southwest of the Property.

As part of the Property investigation, six monitoring wells

were installed and soil samples from two boreholes collected. Two rounds of

chemical analysis for groundwater samples occurred. As part of the

monitoring well installations and groundwater analyses, single well response

tests were conducted. As well, soil samples were submitted for grain size

distribution analysis.
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Regional geology was characterized as being composed of

interfingered sedimentary formations consisting of sand, sandstone and

limestone. Upper layers of Property soils were characterized as common fill.

The common estimated hydraulic conductivity is 10.5 ft/day. The horizontal

hydraulic gradient was determined to be 0.0011 ft/ft and the linear

ground water flow velocity to be 14 ft/year. This results in an estimated

"~ groundwater flux of 310-645 ft^/day.
1

, Analytical results from groundwater sampling indicate

-J limited impact in the vicinity of the underground storage tanks only slightly

1 above regulatory criteria. Toxicity Equivalence Concentrations for

"~ dibenzo-p-dioxin or dibenzofuran isomers were not exceeded in any soil

I sample. The downgradient groundwater impact is not considered to be

. quantifiable. No observable release of mineral spirits from the storage tanks

_' has occurred.

]
"" The generation of an additional impact on groundwater

{ or the transport of contaminants through groundwater will be minimized by
_^

Sun Bank's planned parking lot for the Property. The asphalt surface will

_' minimize infiltration in the area of the former storage tanks.

i
I

"* The combination of low contaminant concentrations,

j extreme distance to exposure receptors and improbable discharge pathways

make potential exposure unlikely to occur.

} The potential for contaminant transport and subsequent

43



exposure to the local area has been determined to be very low based on the

low source concentrations and improbable and incomplete transport

pathways.
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J
\

9.0 RECOMMENDATIONS

~~ Based on the lack of a quantifiable impact on groundwater

I off the Property, and the fact that there are no known users of groundwater in

m the vicinity of the Property, no further investigative or remedial actions are

recommended. The present limited impact to groundwater under the former

1 tank location will be further mitigated by natural attenuation mechanisms.
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APPENDIX A

HISTORICAL AERIAL PHOTOGRAPHS



figure A.1
OBLIQUE AERIAL PHOTO
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figure A. 2
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figure A.3
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APPENDIX B

WELL INVENTORY/WELL COMPLETION FORMS
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Screened from ______ (ft.) to ______ (ft.) '...,
Type of grout with °fe aririitiuas • "'-"•""~~ -'''.-." ,/.'.- ." ' ' .
Wetsr: Clear ( ) Colored ( ) Sulphur ( ) Salty ( ) Iron"C/\



WILL COMPLETION REPORT
Afai'-A °A

FORM 0124
Rev.4/tt WELL PERMIT NO..

A i »/> Pnu c s. •• , -A =*=»-.:?/
Own*, ,

* ',
SUM

Co"uic:6's S ;ra;_re
I • t

LicenaeNo. Completion Date C*amgDaptri Total Dcptn W.;i.

Driller i Name Registration No.

TYPE OF WORK: Construct (v/Repair( ) Abandon ( )
WELL USE: Domestic Well ( ) Public ( ) Monitor (v-jtest ( }

METHOD: Rotary with MUD ( )orAir( ). Cable Tool ( ).JetOb
r>fin0 nriw n ( )

STATIC WATER LEVEL _<J2_ Ft. below top of casing
PUMPING WATER LEVEL ___ Ft after ___ Mrs. at _
PUMP SIZE _____ H.P. CAPACITY _____ GPM
PUMP TYPE _____ INTAKE DEPTH _____

From top ol ground

GPM

LOCATION

V / '. 5C

Stetion Townirup Rangi

Lamude-Longnuoa

Cuttings sent to District? ( ) Yes
( } NO LOCATE IN SECTION

Not*: PWS Wells attach a site map if well location is different
from site location on permit application.

Grout

Thick-
ness

A Depth

Numoer
otbaos

Casing t
Screen
Diameter
A Depth

.1 /.

1

1

1
1
l_i iq*)

Depth m)

^-- —
rrOnt

,-»
2.~
3 <
<<"
IG.r.

To

2 c

=, <
f.o
ifi.~.

!*.O

DRILL CUTTINGS LOG
Examine cuttings every 20 ft.
or al formation changes
Give color, grain ana. and
type 01 malarial
NcW CMVtlMC. iMpttl tO
procucmg tones.

^(5 * A" <,,.„.•/ f

T4 1 1 H r<i
fr?> ,'•?((,
£''•> H '/"<<//.- its
-T-/ ; ) ftr<<- •• ••' />

Casing: Black Steel ( ) Galv. ( ) PVC (̂ Fiberglass ( )
Screen: Type /?i>C Slot size r.s>?r>
.Screenedfrom ——"^ f (ft.)to '^ f (ft.) ^
Type of grout with % additives _______
Water: Clear ( ) Colored ( ) Sulphur ( ) Salty ( ) Iron ( ) .
Conductivity ______ Chlorides ______ mg/l

WELL COMPLETION REPORT 52T12*4 WELL PERMIT NO..
333.01

City Statt Zip

LC-.-:ractO"sSicr.a;ui6 LmnsaNo. CompWion DMt Casino. Depth Total Oeetft

Drill*: t Namt Registration No.

TYPE OF WORK: Construct (,/f Repair ( ) Abandon ( ) v
WELL USE: Domestic Well ( ) Public { ) Monitor (./f Test ( ^

Irrigation ( ) Fire Well) ) Other.
METHOD: Rotary with MUD ( )orAir( ). Cable Tool ( ).Jet( }

STATIC WATER LEVEL "^P Ft. below top of casing
PUMPING WATER LEVEL ___ Ft. after ___ Mrs. at _
PUMP SIZE _____ H.P. CAPACITY _____ GPM
PUMP TYPE ____

t •
.GPM

From top ol ground

LOCATION
Located Near ;*•&•• / f

Tr*.
Section Townsftip ftengt

Li:::uoe-i.ongnuot

Cuttings sent to District? ( \ Yes

Grout

Thick,
ness

(Depth

Numoer
ol oaoi

Caaingt
SCVMH

A Depth

)

/
•-r !$'.&

Depth (tt)

From

ft
/.<
(a,f)

/in

To

'•£
(o&
!j £
•-".C

DRILL CUTTINGS LOG
Examine cuttinge every 20 ft.

Oiva color, gram ana, and
type o« material _
Note cavities, dapln to
producing zones.

72 A1 *'^vS Tf*!; filPf><lT
-TAf* ArV<<"

T/1/! Mf<<> usti~£
fir f-fJ^c. j i,p

Casing: Black Steel ( ) Galv. ( ) PVC (^Fiberglass ( )
Screen: Type ' • '•' Slot size —O f •'. C
Screened from .̂ __J1_2_ (ft.) to —^1C—— fft.)
T'-T*3 rif ^rout '.*.'!**" *"'*. "^rfditl'/^s -__.—



'**""•*• ,:. .WfW
WELL COMPLETION

Owner / ( . ,

REPORT i "' i FORM 0124
* • > Rov.4/K

/".•VC >a/lM>/=-6>C />;•<? ^/jSf'A

WFU PFRM'TNft

Address City f State Zc ,

Conuac:jf* i.criaiurv "" License No. ' Completion Date Casing Depth Total Depm Well*

Driiwr s Name Registration No.

0" r.™, Caai"|, » DRILL CUTTINGS LOG

TYPE OF WORK: Construct (y^Repairl ) Abandon ( )
WELL USE: Domestic Well ( ) Public ( ) Monitor (vfTe»t (,j,,_

»rrigation( ) Fire Well ( ) Other _______L.
METHOD: Potary with MUD { ) or Air f). Cable Tool ( ),Jet( )

Casing Driven ( ) ftthpr • Mr«.r f oto &,,iK.ee____
STATIC WATER LEVEL 4-*' Ft. below tap ol'casing
PUMPING WATER LEVEL ___ Ft after ___ Mrs. at ___ GPM
PUMP SIZE _____ H.P. CAPACITY _____ GPM
PUMP TYPE _____ INTAKE DEPTH _____

From top ol ground

LOCATION
oeated Mnar A^.v: A £ A &1 'Ji«2

*ou nty ft e>rt iO A J? /\

•A Section Township Range

Latitude-Longitude

•-.

*

Grout

TrwCH-

nm
* Depth

numoer
o! beat

Casing*
Screen
Diameter
IDeptti

^»--
1

^>- /.",?'

Dawn (It)

CBVUMrrOrn

/*
r.C

To

« n
'.?.<

DRILL CUTTINGS LOG
Examina eumngt every 20 ft.
or at lormauon ehangat
Give color, gram ana. and
typ* ol malarial
Nota eaniiaa. 0«pth to
oioousmgiona*.

r/; '• - * rv c
T*t >'.::•<. ,.- •'• fi

( ) NO LOCATE IN SECTION
Note: PWS Wells attach a site map If well location Is different

from site location on permit application.

Casing: Black Steel ( ) Galv. ( } PVC (/)Fiberglass ( )
Screen: Type , .p\:~—— Slot size r?.nao
Screened from 2 5 (ft.) to >?• ̂  (tt.)
Type of grout with % additives ______
Water: Clear ( ) Colored ( ) Sulphur ( ) Salty ( ) Iron ( )
Conductivity —————— Chlorides ______ mg/l

WELL COMPLETION REPORT WELL PERMIT NO.

ueanaaNo. ComplatHwi Date rouio.pi

>.ii«f t N»me Registration No.

1 TYPE 0= WORK: Ccr.Etru:'. h-4Repair ( ) Abandonj )
! WELL USE: Domestic Well (') Public ( ) Monitor C\} Test (

Irrigation! ) Fire Well ( ) Other
METHOD: Rotary with MUD ( )orAir( \Cable Tool ( ),Jet(CJ^

Casing Driven I ). Other ——f^r*** ~".—————'.——
STATIC WATER LEVEL 7/ Ft. below top cl casing
PUMPING WATER LEVEL ___ Ft. after———Hrs. at ———— GPM

.H.P. CAPACITY.
_ INTAKE DEPTH

GPM

Fror. tap ol ground

LOCATION
Located Near , . .......

Ctunty ,_. —————————————

'I'- ••-. i' \ ~- '•-;; .-.. .--
M ::•:'• :iwniri:i Rarjc

. T : .;- L:^-::JCC

'''X

OrOLt

tmc«-
ness

iOeotr,

(9'
)

'- ^

Mumber

/

Casing!
Screen

Diameter
& Oecth

I
V.

t.

o«.m
From

.—— ;

*../-

.- .»
.' l ***

•x

To

'..2
# ^

/" -

V

\

i
;

.

i

Examine cuttings every 20 n.
oral formation cnanges
Owe color, gram sue. and
type o< material
Note cavities, oecth to
producing zones.

£^ n>n/l ]4-

£./#/}•? &ra-*4 ZyfrvO
7<'?S? _5A*6^ '* "/TUtfst

i; t~f/7\f*:Tj'?5l~?l£: "

•

,
Casir.a: Black Steel ( ) Galv. ( ) PVC (X)Fiberglass ( )

** ' • ' " • ' • ' • ^^^ S ?**' /Screen: Tvoe _î _i—- ': ' Slot Size —{•' ! -'——



Conlr»clOf. LmnHNo. Comptetion DM* Caung Depth Toui Ctptr

DfHlcfs Nwn* ftagittmhon No.

TYPE OF WORK: Construct (Vf Repair ( ) Abandon (j/
mL USE Domestic Well ( ) Public ( ) Monitor ( krfwt (

lrrigation{ ) Fire Well ( )0thar.
METHOD: Rotary with MUD ( ) or Air ( X Cable Tool ( ),.»(,),,

CasingDrivenf LQther '
STATIC WATER LEVEL _ - _ F L below top of casing
PUMPING WATER LEVEL 1 Ft after ——— Hrs. at
WMPSIZE _____ H.P. CAPACITY _____ GPM
PUMP TYPE ______ INTAKE DEPTH .

GPM

From top el ground

LOCATION
Located Near ————

County

8*elion Township

LMituet-Longlluo*

If

X

y

V

r

V

V

X

*

V

•V

>-

r

V

^
<

Cuttings sent to District? ( ),Ves
( V) NO LOCATE IN SECTION

Note: PWS Wells attach a site map if well location Is different
from site location on permit application.

Gtoul

TlMek-
n*u

»D*ptri

fL'

of baoft

Cungt
SCIMO
DMinMcr
«OW<

iT-'V • / : • •

D«pm (tt)

From

.•; •>
i i

t. O

^* '•

x.-.?

To

•', 1
•'. '2

"-..<y

>•»•>

/ J . ->

DRILL CUTTINGS LOG I
Eumine cutttngt wvyZCt: :
or «t formation chart}**
Gn« color, grain su*. *r.c '
typ* ol nuutMl j
NOIC CftVIIM*, OCptll tO |
producing 2orws. {

&';''f*ci
"?r<4,f Jv? •*•*/ .* ( ..', • i

/..i'c.il /-xi4;i.-»/i •• " ^
^•.;>-rf <-,-•>-.;_,-:.,.,..-
;-.^v-.;^ /.*>fr .-*?>»< "j

*j~*±.-f •f Jr\-*- *' ~T l*v»-,. i

5,*-s*,
''ff/XXS-'*' ?>/•-.: -i- J. • ..'
/Ixx: /i- //tAi-.tf.- «--v *J"

L

Casing: Black StMl.( ) Galv. ( ) PVC (^Fiberglass ( )
Screen: Type r^C.. slot size ^ t*
Screened from ^ (ft.) to __/_L___ (ft.)
Type of grout wttf^additives <• • '̂/r'̂ fc' •
Water. Clear ( vfbolored ( ) Sulphur ( ) Salty ( ) Iron (
Conductivity ______ Chlorides ______ mg/l

!

L



1

OWNER:

STATE O( FLORIDA ^_
T OF ENVIRONMENTAL r ULATION

WELL COMPLETION REPORT

\0\A
Fmt Nimt

j- I \'\n\ M
I I I I ! I

AruCMt

C«vrrn i i i i i n MM
ZfeCodt

WELL LOCATION:

bocm in S*nio»

1^1 l.-'t-»l/ H-'i MM i\ IfcTT I 1 M M M

M M M M M M M M I IHM1 PI

C*iv County
MM

OWNER WELL NUM3ER OR NAME:[~T I I I I M M l

DRILL METHOD: I I Floury LtcwwToei I I *i I i AU«,I
1 I Own:
SURFACE CASING. CASINO. AND LINER MATERIAL:

Cwl Do. lln.l
•ion
•'ft* ^

Ceh S.S:nrl
fml

wi no />t. 1
DM lln.l

PVC Ollwr' IFt.l

£/

To
IFt.1

_<•*

Schedule
Me

f^C

JOMIH*

1 Dncnbc MntriM:
• Thrndid wirl CoonMO. TCW • TXfMdtd. CouoH*.

). O • OBirr: ————
OROUT: .( I Now t I I Ollwr:

Type e»d UrctrM el «d»imi «nd O.OMI Velunx et Member tfttn.
. From (Ft.) To IFt.l

FINISH: irOexiHeto I I PwiontM e. beiird C«w>»
1 I lonopointortcrHnAluchotftoWrtllCHirif I 1 londtfOirH V tcrem
TiNicopldoHh Peckx ImKto Owif IPMkrr M«Mful. ______________I

D«. llnj tut
•iMim.l

From
IFt.l

To
IFt.)

I I O M w r FinWi: .

QUALITY TEST: I 1 Nent tf^fc———f%f?.-1 '•"———' p..

— -̂————.1. ————————— ^ "̂"̂  ' —_
I Cottrtd I I Bmptiin | | kolly I I Iron I ) OtKt._____

a****? I I I IConducunct IM«remftoi|

I J I I I

.(On*)

WELL TEST, bv: I 1 «m»m Fto»]̂  I £|~| '.7 O.f.M I | Airiiii
I I •»*• 1 I r îrmrMM Pirme fl'ttn Pyme I I NM>
DMlwrftMwiuiMBv: I I »rt.. ( ) tmmtnt tfCumm Mrar
( I Orriwt I ) TnrKWv I I Vmiin I ) Vctonwuic I I Onwi _

ll.Volw*WEL1 EQUIPMENT: I I Oem
I ] Hpjmomm fmno [ | T«nponrv Pump

1 I TwtarM | ) OHvrr:
rr: | ) I

TYPE OF WORK: '
I ) MM Contirueiion I I B«p«.i
I I OMRtMilt I I Pl>
I I Otlwr: ————

/*.,•?•<-' {.'/?

PERMIT NUMBER:

WELL NUMHFR

TYPE OF WELL':
I I Wnlt Oiwowl I

MI lllntwta :]«««*•' I I
iox I 1 On*' ——

USE: I I OoiMnic I I irritation I I iiwwuui I I LMHOCI.

SKETCH LOCATION OF WELL in ratouon to Meal itndnwi.1. t»">«
lion (torn MOKH to~». rood, or o*tf nrlmnct Daim.

GEOPHYSICAL LOOS: T

WELL LOG
Bwt
(l°.l B Ctvth If I.I

From

/••
^,
</f
YS.
*-*~

T«

g

*s<c.
<s.~
fr*

fr

tMinintcvitinvi •! 30 *l. «r tmdi*r fciMfvt

'."X*-"' v T. . . . * . . . . * '<Y v'

. V-:-<4
•? .** /?:•-,.
J.*?«sc

.•+' •*>f~tr~-''*'f' "*" J* •••*** _i»,7w'

Tom OpHlf I l| I >t. ProcMCXfZrmMmriH: I I br») I I (Ml

T-1.1J7I3S'



if TION I i i n........ I I

» . I TVCkOf ftOnK
fO* »LO«IO* | , , ̂ c^.r.*- ' < «•••

(ii)

,'- S • STATE OF PLOHIOA

DEPARTMENT OF ENVIRONMENTAL REGULATION
APPLICATION FOR PERMIT TO DRILL HATER HELL

•i • * 'i

INSTRUCTIONS: All applicable portions of the permit application form
must b« completed. Besides filling out the form, a plat or sketch
showing the location of the proposed well relative to existing building,
pipesfor other structures, as well as the location of all known sources
of contamination in the vicinity, must be submitted as part of the
application. Submission of any false statement or representation in
this application is a violation of the law.

Name of Hell Contractor: Harold JC. Jaffpr. Tne. ______________________

Address : 21U. S.W. 3rd Strent KinaJ. Fl. 3333S P.O. Hox 330S1B Miami. Fl.

Hater Well Contractor Certificate No. ll.Of _______________

Section 1? Township 515 Range 42E Latitude 26°00'2S"Longitude 80°10 I5B"W

Street/Rural Route: Rainbow Drivr______ City: HcVilvvood County:

Type of Construction: Cahle t..^n1_____ Depth: -j^ ft

Diameter: 20 in. Casing: 60 ft of at.o^l_____material

Type of casing seal: mront_________ Proposed yield: 2UX3 GPM

To serve: Municipal Surely______________________________
[Subdivision, trailer park, other water system)———————

If rotary drilled, how will annular space be .soalorl?
(Cement, grout, other)

Consulting Engineer: Name ___E.F. Koll^rmn. liav L. Hart Aas-.>e._____

Address 132 Ara<y»n Av-Bri'i^ C-.»ral Cables. Fl.________

If well is abandoned, how will it be plugged? car.erotc_______________

Estimated cost of construction $2? OOP.____ Unit costs: (1) per foot

of cased depth $175.___, (2) per foot open hole $_5.____,

(3) screen or other Hone______.

Date: Aiim»«<-. 9* toot______________

Har-.ild G. Jaffcr. Inc.
(Hater Utility Representative) (Hater Hell Contractor;

TayTor P. Calhoun. Utilities Director Hnnlri C. J.-\rfnr. Pmsi
(Typed name and t i t l e ) ( T y p e d name and title)
2600 Hollywood 01 vd. .Holl ywoud . F1 . gi/.i .-,.if. ?rrt Sl.rrrt Htn;.t<. FTorida -.T31.35 ~
(Address) (Address)——————— ———————•——

Hater Management District Concurrence: JJ_Tfes __No
Is this application associated with or part of a Development of Regional
Impact (DRI) pursuant to Chapter 380, Florida Statutes and Chapter 22F-2,
Florida Administrative Code? __Yes x No

DER Form 17-1.122(11) -1

L



1

]

STATE 0^ X>RIDA
ATEU WELL CONTRACTOR'S NOTIFICATION Pfflfe .

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF INTERIOR RESOURCES

MS UnoaBuDdinc.T»U>lauM. Florida S2SM N9 24565

100 U. DaniiTneach Blvd., Dania, Florida

Substation1. LOCATION OF WELL:_
Stirling Rtl. R S.UJ.'Fs" rd^Pivenuo. Fort

Lauderdale. Broun rb County. Florida

d&r 5BS- ku«;ii2L
1. PURPOSE OF WELL:

Uta*uiutek
«. TYPE OP WORK:

&. QUALITY:

14. WELL LOO:

C11ECKTESTMADB
TMI >rt
UC**H>

**"* >>Mhk "***'
Teatlno

rtitw
6. EQUIPMENT:

KM»I
7. GROUT: (_jc.«..i Qmhn

1. CASING AND UNEB PIPE:

16" 81k. Stl.
jej Oovn Hole

U.S.
SB

T» (H)

58
^L.

(RhMkOMi r lrki««*« «. C*«

». WATER LEVEL:
«MM|M>1 tlUt

DAW*.
w^n.»iM:i:jv«1 IN. "•<•——DfilOkL.

10. SCREENS: N /n LM*ttMl(l»
~MM •wiw*m.«M>ti<iB) siat »i. >•»••. mi

11. UPPER END OP WELL:

jQrMtrwM Om
>!.... ..

.tart O«tam DIM

•UUc ml*r tool,

AIM

U. PUMP INSTALLED: By Others

16

IP

IE

16

ie
IE

U

Dwtli

U.S.

in
33

1.5

SB

To

10

33

58

65

Fill

Muck R Dark broun sand

Fine dark brown snnd

Fine snnd - brown to tan

Fine white sand

Flna white sand, un-
consolidatid white linwst

Permeable white llmeatone

1 1. CONTRACTOR'S CERTIFICATION :

Kort'oi Pump X Supply 10U»

-tl*..

Odfmlo «l ___ h. < nwmM lm<
Hu nl k«.u «>

UrnMrHvmbrr

?01 NUI 20

Fort Lnudardale B reward
Ctir

~n

CnMMv

Mark



*^? -r".H- "••'. .STATE OF VLOPID* i ,
.S." . WATER WELL CONTRACTO.̂  . „..__„„,„,: OF coNsrnucrroN OR REPAIR OF A WATEU WELL .
- •«•• •.•:- DBFARTMENT OF NATURAL RESOURCES _ • » - .
V.'.': .•.-:-..... DIVISION OF INTERIOR RESOURCES • • • • • • • •

T»U»tauM,Fl-rH»3J304 > " . -

PtrnritN- _

sN9:y. 31242 .
fe

/NER-. T n a
V. Dana Seh. Blvd.. „ Pla.

s»»"

4i'WELL"LOO; '
Draik .
<U»tt

To

HoU >uh lit«« «l m»un«i, »rwi»clni IOOM. t, «••*•
«•• U UIT. CIM «*Mnpim> M «•> U» !!»• 10 |M>1

u»d •> «k«w«a.

ICATION OF WELL: .??."*
Slt»«

S.v».

T5M—

—TiSSET
URFOSEOFWCLL:

QotbM

YTEOFWORIU

nJAUTV:.̂ .̂ . .,.:iVV ^- ,*-.;:̂ .̂:j ̂
DCIM> Dc^—«*. O>«Mut Ovur Dou«».——____^_1.
.;•.•..•:.:/•:'X^OffiCKTEST MADE .. ''̂ .:7:.',xV;--.V-:.C

SckMiMQi r-'-'-'-V":'/̂ ;' D«ui»ito*fc »*..,•-..'«• ?•'•'••

1!

l!
11
II

11

L.S

10

30

10

30
UO

yuc'f. Band and lenefced
top moll

tark brown a and

Tina ton. «and . . .".
-•Pine whit* a and '•'•./* .

'•"--.: *'.' •• .- . . : f'-HCPin* .whit a- maad . and.'-{ '•»•

59, i Parsseabla.-.yhlta'xilt«8toijo

COwck 1 -.' 'V-:

Oa««.a^ Dott-
.ROUT: M> OC.

Tolll)

:ASJNC AMD LINER PIPE:

id Blfc.Stl.
13 0-po« Hole

ftoattm T><M
1,-S.
feo^

664
69^

QnwWW* Ow

VATER LEVEL:.
votcilral fltm

Tj**.'-

SCREENS: •
M.k«

S/A
puiMiwtkii iwtstu Finn IK) T»cm

JPf ER END OF WELL:
QrvmlMMiM Qvu« Qc.» QotMi

•UMF1KCo.«_r: _ST.Mf«>» Or*nMMMr»B»

1 6. CONTRACTOR'S CERTIFICATION :

•UUC WlUf |M*1J_,~,D .̂-Ob, TWt OWk WM teM

bntolor
i l»lilliU»»«»<ttl»i»»
i«MI. Tk. mk̂ oniMne*

lorton Pump fc Supply • 1CLL
?V!*tf INSTALLED:

Tun* ———————— H

CWIIIMMI .. ••- : «<* '̂l

•' -< '•

LU«u> Humtor

201 N.'-<. 2^th A"
-M.r.. r.O.

C.»M»I».—__O«J«»i» »l__tl. e! laul dTMim* IMM

H*. «t »•«!• »r MM** «̂ _«««.v.».M._

Ct«T

EXHIBIT C-7
1 t- — I
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APPENDIX C

STRATIGRAPHIC AND INSTRUMENTATION LOGS



STRATIGRAPfflC AND INSTRUMENTATION
(OVERBURDEN)

T r\r>
JJUlr (L-01)

PROJECT NAME: SUN BANK, FT. LAUDERDALE. FLORIDA HOLE DESIGNATION: MW1A

PROJECT NO.: 3050 . DATE COMPLETED: NOVEMBER 28. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATI

DEPTH
ft BGS

2.5

•5.0

•7.5

-10.0

12.5

15.0

17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

ON: BROWARD te 4th AVENUE CRA SUPERVISOR: P. STORLIE

STRATIGRAPHIC DESCRIPTION It REMARKS

GROUND SURFACE
REFERENCE POINT (Top of Casing)

SP-SAND. medium grained, rounded, trace
shell fragments, dark brown

SP-SAND. fine grained, some lime mud. some
shell fragments, ton, saturated

*

END OF HOLE O 25.0 FT. BGS

ELEVATION
ft AMSL

4.8
5.42

/.*

-3.2

-2O.2

MONITOR
INSTALLATION

if
i
!|

i

iEHII

y
i!

ii*S
3£T

H

i
K

111 m

•X*** ™i X* s

•:•:* =

x*x

?:?

§:•:•

BOREHOLE

• —— CONCRETE SEAL

—— 2*0
PVC PIPE

-

I" —— BENTOMTE
i PELLET SEAL

• —— SANO PACK

—— »CU SCREEN

SCREEN pETAILS:
Screened

20.0 to
Interval:
25.0' BGS

Length -5.0'
Diameter -2.0"
Slot j 10
Material -Plastic
Sand pack interval:

17.5 to 25.0' BGS
Material -j A- 20 Sand

SAMPLE
N I S I W'
U I T I V
H A A
B I T 1 L
E I E 1 U
R j 1 E

M
1AC I

A

2AC jf

3AC jf

H

HI
H

H
N
u

n̂ m^

0

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS CZ) WATER FOUND SZ STATIC WATER LEVEL 2E (11/30/90)



1
STRATIGRAPHIC AND INSTRUMENTATION LOG (L-o2)

(OVERBURDEN)

PROJECT NAME: SUN BANK. FT. LAUDERDALE. FLORIDA HOLE DESIGNATION: MW2

PROJECT NO.: 3050 DATE COMPLETED: NOVEMBER 28. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATION: BROWARO it 4th AVENUE CRA

ft BGS

2.5

•5.0

7.5

10.0

•12.5

-15.0

17.5

20.0

22.5

•25.0

• 27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE
REFERENCE POINT (Top of Casing)

SP-SAND(FILL). medium to fine grained, little
silt, dark brown

- petroleum odor at water level

- petroleum odor becomes non existent
beyond water table
SP-SAND. fine grained, some lime mud. some
shell and coral fragments, ton. saturated

END OF HOLE O 13.0 FT. BGS

ELEVATION
ft AMSL

5.0
5.11

1.5
1.0

-5.0

-AO

SUPERVISOR: P. STORLJE

MONITOR
INSTALLATION

•

Bfen
•1 '̂ J^

55 M
£ M£•>: £
•:•:•:• |

•!§!: 1
•:•:•:• §
:•:•:•: i
:•:•:•: E
:•:•: :
•:§ |

?* Ix*x%*x

Mm — ROAD BOX

•H —— BENTONITE
vj PELLET SEAL

1
I:;:-:; pvc PIPE
*X*i
:$2 • — SAND PACK

$ —— WELL SCREEN

::•:•:•
;i;l;: BOREHOLE
•XC
•!•:•:

ft? —— WOOD PLUG

SCREEN DETAILS:
Screened Interval:
2.0 to 12.0' BGS

Length -10.0'
Diameter -2.0'
Slot i 10
Material -Plastic
Sand pack interval:

1.5 to 13.0* BGS
Material -f A- 20 Sand

SAMPLE
N
U
M

R

1SS

s
A
T
E

V
V
A
L
U
E

_j

^SjA

M

u

nun'

0

15

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3E (11/30/90)



STRATIGRAPfflC AND INSTRUMENTATION
(OVERBURDEN)

LOG (L-03)

PROJECT NAME: SUN BANK. FT. LAUDEROALE. FLORIDA HOLE DESIGNATION: MW3

PROJECT NO.: 3050 DATE COMPLETED: NOVEMBER 27. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATION: BROWARD It 4th AVENUE CRA

DEPTH
ft BGS

2.5

•5.0

•7.5

•10.0

12.5

15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION fc REMARKS

GROUND SURFACE
REFERENCE POINT (Top of Casing)

Road base sand, calcareous gravel, shells.
etc; buff colored, dry
SP-SAND(FILL). medium grained, rounded,
calcareous fragments, rounded groins, very
light gray, dry

SP-SAND. fine to medium grained, silty.
trace calcareous shell fragments, very dork
brown, appearing organic rich, saturated

SP-SAND. fine grained, some lime mud. some
shell and coral fragments

END OF HOLE O 13.0 FT. BGS

ILEVATION
ft AMSL

4.9
4.89

J.4

f.f

O.4

-4.1

-8.1

SUPERVISOR: P. STORUE

MONITOR
INSTALLATION

H
ailli
li
:>:$: a
•:•:•:•: =

8$ i
•:•:•:• =
S& i
Hi

i
• :ji
X'X

:&:
x%
• ?W

•"•*•"•!
Xv»j

:•:•:£

|j::|
I*"*M

•—ROAD BOX

• — BENTOM1C
PEUCT SEAL

PVC HPE

• —— SANO PACK

—— WELL SCREEN

BOREHOLE
• —— NATURAL SANO

SCREEN DETAILS:
Screened Interval:
2.5 to 12.5* BGS

Length -10.0*
Diameter -2.0
Slot j 10
Material -Plastic
Sand pock interval:

1.5 to 7.0* BGS
Material -f A- 20 Sand/

Natural Sand

SAMPLE
N
u
M

R

1AC

2AC
3AC

*T* *^
^"^V

s
A
T
£

VA

2£

V
A
L
U

H

u

«""'

0

0
0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN aZE ANALYSIS dD WATER FOUND SZ STATIC WATER LEVEL 3E (11/30/90)

L

L
L



1
STRATIGRAPHIC AND INSTRUMENTATION

(OVERBURDEN) "
LOG (L-04)

PROJECT NAME: SUN BANK. FT. LAUDERDALE. FLORIDA HOLE DESIGNATION: MW4

PROJECT NO.: 3050 DATE COMPLETED: NOVEMBER 29. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATION: BROWARD it 4th AVENUE CRA SUPERVISOR: P. STORLIE

DEPTH
ft BGS

2.5

5.0

7.5

•10.0

•12.5

15.0

•17.5

•20.0

•22.5

•25.0

•27.5

•30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

GROUND SURFACE
REFERENCE POINT (Top of Casing)

Grovel base, with shells, corals, etc.

SP-SAND(FILL). medium to fine groined, little
s9t. dork brown

SP-SAND. fine grained, some lime mud. some
shell fragments, ton. saturated

END OF HOLE O 14.0 FT. BGS

ELEVATION
ft AMSL

5.6
5.56

4.1

t.f

-2.9

-8.4

MONITOR
INSTALLATION

yI«ii
£x*
vX*
•J&n
II
Pi

••

1

1

s
1

E

=
=
|
B

i1
SS:
•Xv!

::•:•:•:

WS
:•:•:*:•

••:•:%•

•x*x•-•. .v.v

• — BENTOM7E
K PEUJET SEAL1 — r»pvc PIPE

—— WEU. SCREEN
• —— SAND PACK

->-10.5'«
BOREHOLE

SCREEN DETAILS:
Screened Interval:
2.0 to 12.0* BGS

Length -10.0*
Diameter -2.0*
Slot i 10
Material -Plastic
Sand
1.5

pock interval:
to 14.0' BGS

Material -f A- 20 Sand

SAMPLE
N
U
M
B
E
ft

1AC

2AC

•57^
^™>+j

s
A
T
E

E

X
s?,A.

V
V
A
L
U
E

H
1̂
u

PP"»!

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS dZ) WATER FOUND SZ STATIC WATER LEVEL 3E (11/30/90)



STRATlGRAPmC AND INSTRUMENTATION
(OVERBURDEN)

LOG a-os)

PROJECT NAME: SUN BANK. FT. LAUOERDALE. FLORIDA HOLE DESIGNATION: MW5

PROJECT NO.: 3050 DATE COMPLETED: NOVEMBER 29. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATION: BROWARD Jc 4th AVENUE CRA

BffTH
ft BGS

•2.5

5.0

7.5

•10.0

-12.5

15.0

17.5

20.0

•22.5

•25.0

27.5

•30.0

32.5

STRATIGRAPHIC DESCRIPTION * REMARKS

GROUND SURFACE
REFERENCE POINT (Top of Cosing)

•VAspholt /
\Concrete /

SP-SAND(FILL). medium to fine grained, brown
to dork brown, dry
SP-SAND. fine grained, trace shell fragments,
light ton. moist
SP-SAND. medium to fine groined, some silt,
brown, moist to saturated

SP-SAND. fine groined, some lime mud. some
shell fragments, tan. saturated

END OF HOLE O 12.5 FT. BGS

ELEVATION
ft AMSL

4.7
4.40
4.4
J.8

i.t
0.7

-J.J

-7.8

SUPERVISOR: P. STORLIE

MONITOR
INSTALLATION

•

"1!•:•:•
2§1

:#:
•Xv

v!

ft
X
x|:j:

:•:•:•:

£££

•

•
:
:
|

:

3

s

=
E

i

HI
i%

>$
S
*

!••

: ft"

•Xv

•— ROAD BOX
• — KMTONITE

PELLET SEAL
—— f*

PVCPIPE

•~ias'«
BOREHOLE

• — SAND PACK

—— WELL SCREEN

—— WOOD PLUG

SCREEN DETAILS:
Screened Interval:
2.3 to 12.3* BGS

Length -10.0'
Diameter
Slot

-2.0-
f 10

Material -Plastic
Sand
1.3

pack interval:
to 12.5* BGS

Material -f A- 20 Sand

SAMPLE
N
U
U
B

R

1AC

2AC

1̂

s
A
T
E

X
X

Ix

V
V
A
L
U

H1̂
u

ppm

0

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

GRAIN SIZE ANALYSIS CZ^ WATER FOUND 5Z STATIC WATER LEVEL X (11/30/90)

L
L
L

L
L
L



STRATIGRAPHIC AND INSTRUMENTATION
(OVERBURDEN)

LOG (L-06)

PROJECT NAME: SUN BANK. FT. LAUDERDALE. FLORIDA HOLE DESIGNATION: MW6

PROJECT NO.: 3050 DATE COMPLETED: NOVEMBER 27. 1990

CLIENT: SUN BANK DRILLING METHOD: 6 3/4" ID HSA

LOCATION: BROWARD tt 4th AVENUE CRA

It BGS

2.5

•5.0

•7.5

10.0

•12.5

15.0

-17.5

•20.0

22.5

•25.0

•27.5

30.0

•32.5

STRATIGRAPHIC DESCRIPTION It REMARKS

GROUND SURFACE .
REFERENCE POINT (Top of Cosing)

SP-SAND(FILL). medium groined, rounded, some
calcareous shell fragments, very light gray,
dry

SP-SAND. fine to medium groined, sltty.
dork brown, saturated

SP-SAND. fine grained, some lime mud. some
shell and coral fragments, ton. saturated

END OF HOLE O 13.0 FT. BGS

ELEVATION
ft AMSL

4.7
4.60

1.1
a. 7

-4.8

-&J

SUPERVISOR: P. STORLIE

MONITOR
INSTALLATION

Is!
IS*
Q yX:

X;X
Xvt

ISi-i
:¥x

?B

•:•:•!•
Sx'
§:§
.V.%

•MB

=

C

;

3

J

•:•

:j I

::: •:

1 $
X !«t

11

ifc*

x-x
X;X

x-A
x*x
:$:|:
|X;X

• — BENTOKHTE
PELLET SEAL

BOREHOLE
• — SAND PACK

—— WELL SCREEN

__ ft

PVCPIPE

• — NATURAL SAND

SCREEN DETAILS:
Screened
1.5

Interval:
to 11.5 BGS

Length -10.0*
Diameter
Slot

-2.0-
i 10

Material -Plastic
Sand

1.0
pock interval:
to 7.0 BGS

Material -f A- 20 Sand/

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURP'

GRAIN SIZE ANALYSIS d^ WATER FOUND SZ STATIC

Natural Sand

SAMPLE
N
U
U

R

1SS

2SS

'3SS>

s
A
T
E

5?
£>

%

^7
cj

'N*
V
A
L
U

t

'H

u

ppni

0

0

0

::T ELEVATION TABLE

WATER LEVEL Jf. (11/30/90)



APPENDIX D

WELL STABILIZATION LOGS



1 STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Well No. MW1A

Date 11-29-90

1
1

Water level before pumping (nearest 0.01 ft below top of casing) 4.20

Well Depth 25'________ Casing Diameter _2!________ Well Volume 33 gallons

Approximate Well Location

Weather Conditions ___

Time

07:40

17:40

17:45

18:00

18:05

pH

7.25

739

7.28

720

721

Conductivity
(umhos)

445

386

401

409

418

Temp.
(T)

805

815

80.4

80.7

802

Water
Claritv

Silty

Slightly
Silty

Slightly
Silty

Slightly
Silty

Slightly
Silty

Water
Level

Nearest
0.01 Ft

Same

Same

Same

Same

Same

Cumulative
Volume of Water

Removed from Well
(gallons)

20

25

30

35

40

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

Bail

Comments: Fuel-like odor - froth on purged water

CONESTOGA-ROVERS & ASSOCIATES



STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Well No. MW2

Date 11-29-90

Water level before pumping (nearest 0.01 ft below top of casing) 3.95

Well Depth 12'________ Casing Diameter 2"_______ Well Volume 13 gallons

Approximate Well Location

Weather Conditions ___

L

Time

0630

1820

1830

18:40

1850

pH

—

8.00

7.62

759

7.40

Conductivity
(umhos)

—

373

455

487

496

Temp.
ro
—

775

78.6

78.4

78.8

Water
Claritv

—

VerySilty

VerySilty

VerySilty

VerySilty

Water
Level

Nearest
0.01 Ft.

—

—

—

—

Cumulative
Volume of Water

Removed from Well
(gallons)

10

15

20

25

30

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

Bail

L

J

J
J

Comments: Developing an odor with 30 eallon reading

CONESTOGA-ROVERS & ASSOCIATES



1 STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Well No. MW3

Date 11-27-90

i

Water level before pumping (nearest 0.01 ft below top of casing) 337

Well Depth 12.5'_______ Casing Diameter 2"________ Well Volume 15 gallons

Approximate Well Location

Weather Conditions ___

Time

1630

17:40

17:45

18:10

18:15

pH

—

7.46

751

7.40

730

Conductivity
(umhos)

—

393

384

392

387

Temp.
ro
—

833

81.0

80.0

80.4

Water
Claritv

VerySilty

VerySilty

VerySilty

VerySilty

Silty

Water
Level

Nearest
0.01 Ft.

Dry

Dry

Dry

Dry

Dry

Cumulative
Volume of Water

Removed from Well
(gallons)

10

15

19

24

28

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

Bail

Comments:

CONESTOGA-ROVERS & ASSOCIATES



STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Wefl No. MW5

Date 11-29-90

Water level before pumping (nearest 0.01 ft below top of casing) 3.24

Well Depth 1Z5*_______ Casing Diameter 2"_________ Well Volume 13 gallons

Approximate Well Location

Weather Conditions ___

Time

2130

2135

2150

22:00

22:15

2220

pH

8.09

820

824

828

833

831

Conductivity
(umhos)

291

242

236

233

222

223

Temp.
(T)

79.0

80.0

79.9

79.6

79.7

803

Water
aaritv

VerySUty

Very Silly

VerySilty

VerySilty

VerySilty

VerySilty

Water
Level

Nearest
0.01 Ft

—

—

—

—

—

Cumulative
Volume of Water

Removed from Well
(gallons)

5

10

15

20

25

30

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

Bail

Bail

L
L

J
d
11
J

Comments:

CONESTOGA-ROVERS & ASSOCIATES



STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Well No. MW6

Date 11-27-90

1

1
«*

1

Water level before pumping (nearest 0.01 ft below top of casing) 3,26

Well Depth 115'_______ Casing Diameter _T________ Well Volume 13 gallons

Approximate Well Location

Weather Conditions ___

Time

1630

1750

1755

18:05

pH

—

735

738

736

Conductivity
(umhos)

—

329

322

322

Temp.
(T)

—

803

803

803

Water
Claritv

VeiySilty

VerySilty

Silty

Silty

Water
Level

Nearest
0.01 Ft.

Dry

Dry

Dry

Dry

Cumulative
Volume of Water

Removed from Well
(gallons)

15

20

25

30

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

Comments:

CONESTOGA-ROVERS & ASSOCIATES



STABILIZATION TEST

Site Sun Bank

Job. No. 3050

Well No. MW4

Date 11-29-90

Water level before pumping (nearest 0.01 ft below top of casing) 438

Well Depth 1?________ Casing Diameter _£________ Well Volume 1.2 gallons

Approximate Well Location

Weather Conditions ___

Time

2030

2050

2055

21:05

1

i

i

752

7.42

731

730

Conductivity
(umhos)

550

577

589

594

Temp.

773

775

78.0

775

Water
Claritv

VerySilty

VerySilty

VerySilty

VerySilty

Water
Level

Nearest
0.01 Ft

—

—

Cumulative
Volume of Water

Removed from Well
(gallons)

10

15

20

25

Pumping
Rate

G/Min

Bail

Bail

Bail

Bail

L

-Omments:

CONESTOGA-ROVERS & ASSOCIATES J



1

1

APPENDIX E

SINGLE WELL RESPONSE TEST DATA



SINGLE WELL RESPONSE TEST

WELL NO:
JOB #:
CLIENT:
SWL (FT)

FALLING
TIME
(SEC)

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0

MW1A
3050

SUNBANK
: 4.72

W/L

4.72
4.00
4.18
4.41
4.50
4.56
4.61
4.65
4.68
4.68
4.70

DATE: 2-21-91
SCREEN LT 5.0
SCREEN ID 2.0
HOLE DIA 9.0

dH LOG dH

1
0
0
0
0
0
0
0
0
0
0

.00

.64

.48

.28

.20

.14

.10

.06

.04

.04

.02

-0
-0
-0
-0
-0
-1
-1
-1
-1
-1

0
.19230
.31724
.55828
.70721
.84552
.00824
. 20454
.44758
.44758
.74861

Regression Output:FALLING
Constant -0.00934
Std Err of Y Est 0.046894
R Squared 0.993844
No. of Observations 11
Degrees of Freedom 9

X Coefficient(s)
Std Err of Coef.

-0.1704
0.004471

SLUG LT (
SLUG DIA
SLUG VOL

RISING
TIME
(SEC)

W/L

2.87
1.25
0.021

dH LOG dH

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
.0.0

4.83
4.90
5.06
5.49
5.33
5.17
5.01
4.95
4.90
4.88
4.86

1.00 0
0.16 -0.79436
0.30 -0.51816
0.69 -0.16315
0.54 -0.26431
0.40 -0.39642
0.26 -0.58724
0.21 -0.68791
0.16 -0.79436
0.14 -0.84552
0.12 -0.90351

Re gre s s i on Output:RISING
Constant 0.145764
Std Err of Y Est 0.051436
R Squared 0.970600
No. of Observations 8
Degrees of Freedom 6

X Coefficient(s)
Std Err of Coef.

-0.1117
0.007936

HVORSLEV LAG TIME (SEC)- 2.533391

K- 2.16E-02 cm/sec

HVORSLEV LAG TIME (SEC)- 3.865581

K- 1.42E-02 cm/sec

K(AVERAGE) - 1.79E-02 cm/sec



Saved Recorder Status
Type: 2109-10 Range:0.000 - 8.185 FT H20 Recorder ID: 417C

Time at Recorder: 02/21/91 14:59:53 Last Update: 11/30/90 16:02:05
Signal process: Not Applicable
Values being saved: minimums averages maximu
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

Averaging period: 00:00:01 Amount of data recorded: 00:36:08
Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

dH T(sec)

0
0.72 1
0.54 2
0.31 3
0.22 4
0.16 5
0.11 6
0.07 7
0.04 8
0.04 9
0.02 10

0
-0.07 1
-0.23 2
-0.66 3
-0.50 4
-0.34 5
-0.18 6
-0.12 7
-0.07 8
-0.05 9
-0.03 10
-0.03 11
-0.00 12
-0.00 13
0.02 14

J
1

Date Time

MW1A

Avg W.L.

L_! FALLING HEAD

J
J
J
J
1 1!_)

J
J

i
u"

i
!
i

t
j

i

02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91

14
14
14
14
14
14
14
14
14
14
14

:46:
:46:
:46:
:46:
:46:
:46:
:46:
:46:
:46:
:46:
:46:

RISING
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:
:49:

39
40
41
42
43
44
45
46
47
48
49

HEAD
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

2.
3.
3.
2.
2.
2.
2.
2
2.
2.
.2.

2.
2.
2.
2.

2.
2.
2.
2.
2
2.
2.
2.
2.
2.

816
072
008
928
896
872
856
.84
832
832
824

776
752
696
544
2.6
656
712
736
752
.76
768
768
776
776
784

4
4
4
4
4
4
4
4
4
4
4

4
4
5
5
5
5
5
4
4
4
4
4
4
4
4

.72

.00

.18

.41

.50

.56

.61

.65

.68

.68

.70

.83

.90

.06

.49

.33

.17

.01

.95

.90

.88

.86

.86

.83

.83

.81





Saved Recorder Status
Type: 2109-10 Range:0.000 - 8.185 FT H20 Recorder ID: 417C

Time at Recorder: 02/21/91 14:59:53 Last Update: 11/30/90 16:02:05
Signal process: Not Applicable
Values being saved: minimums averages maxima
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

Averaging period: 00:00:01 Amount of data recorded: 00:36:08
Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

MW2

FALLING HEAD
Date Time Avg W.L. dH T(sec)

02/21/91 14:37:09 2.16 4.41 0
02/21/91 14:37:10 2.256 4.14 0.27 1
02/21/9114:37:11 2.408 3.71 0.70 2
02/21/91 14:37:12 2.184 4.34 0.07 3
02/21/91 14:37:13 2.224 4.23 0.18 4
02/21/91 14:37:14 2.2 4.30 0.11 5
02/21/91 14:37:15 2.2 4.30 0.11 6
02/21/91 14:37:16 2.2 4.30 0.11 7
02/21/91 14:37:17 2.192 4.32 0.09 8
02/21/91 14:37:18 2.192 4.32 0.09 9
02/21/91 14:37:19 2.184 4.34 0.07 10
02/21/91 14:37:20 2.192 4.32 0.09 11
02/21/91 14:37:21 2.184 4.34 0.07 12
02/21/91 14:37:22 . 2.176 4.37 0.05 13
02/21/91 14:37:23 2.184 4.34 0.07 14
02/21/91 14:37:24 2.176 4.37 0.05 15
02/21/91 14:37:25 2.176 4.37 0.05 16
02/21/91 14:37:26 2.176 4.37 0.05 17
02/21/91 14:37:27 2.168 4.39 0.02 18
02/21/91 14:37:34 2.16 4.41 0.00 25

RISING HEAD
02/21/91 14:38:05 2.152 4.43 0
02/21/91 14:38:06 1.992 4.88 -0.45 1
02/21/91 14:38:07 1.936 5.04 -0.61 2
02/21/91 14:38:08 2.024 4.79 -0.36 3
02/21/91 14:38:09 2.08 4.64 -0.20 4
02/21/91 14:38:10 2.104 4.57 -0.14 5
02/21/91 14:38:11 2.112 4.55 -0.11 6
02/21/91 14:38:12 2.12 4.52 -0.09 7
02/21/91 14:38:13 2.12 4.52 -0.09 8
02/21/91 14:38:14 2.12 4.52 -0.09 9
02/21/91 14:38:15 2.128 4.50 -0.07 10
02/21/91 14:38:16 2.128 4.50 -0.07 11
02/21/91 14:38:17 2.136 4.48 -0.05 12





1
Saved Recorder Status

Type: 2109-10 Range:0.000 - 8.185 FT H20 Recorder ID: 417C
Time at Recorder: 02/21/91 13:50:00 Last Update: 11/30/90 16:02:05
Signal process: Not Applicable
Values being saved: minintums averages maximu
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

Averaging period: 00:00:01 Amount of data recorded: 00:36:08
Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

KW3

Date Time Avg W.L. dH T(sec)

FALLING HEAD
02/21/91 13:42:05 1.864 4.19 0.00 0
02/21/91 13:42:06 1.96 3.91 0.27 1
02/21/91 13:42:07 1.872 4.16 0.02 2
02/21/91 13:42:08 1.968 3.89 0.29 3
02/21/91 13:42:09 2.016 3.76 0.43 4
02/21/91 13:42:10 1.88 4.14 0.05 5
02/21/91 13:42:11 1.92 4.03 0.16 6
02/21/91 13:42:12 1.92 4.03 0.16 7
02/21/91 13:42:13 1.912 4.05 0.14 8
02/21/91 13:42:14 1.912 4.05 0.14 9
02/21/91 13:42:15 1.904 4.07 0.11 10
02/21/91 13:42:16 1.912 4.05 0.14 11
02/21/91 13:42:17 1.904 4.07 0.11 12
02/21/91 13:42:18 1.896 4.10 0.09 13

RISING HEAD
02/21/91 13:44:24 1.84 4.25 0.00 0
02/21/91 13:44:25 1.76 4.48 -0.23 1
02/21/91 13:44:26 1.656 4.77 -0.52 2
02/21/91 13:44:27 1.584 4.97 -0.72 3
02/21/91 13:44:28 1.64 4.82 -0.56 4
02/21/91 13:44:29 1.68 4.70 -0.45 5
02/21/91 13:44:30 1.704 4.64 -0.38 6
02/21/91 13:44:31 1.728 4.57 -0.32 7
02/21/91 13:44:32 1.752 4.50 -0.25 8
02/21/91 13:44:33 1.776 4.43 -0.18 9
02/21/91 13:44:34 1.784 4.41 -0.16 10
02/21/91 13:44:35 1.784 4.41 -0.16 11
02/21/91 13:44:36 1.8 4.37 -0.11 12
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Saved Recorder Status
Type: 2109-10 Range:0.000'- 8.185 FT H20 Recorder ID: 417C

Time at Recorder: 02/21/91 13:02:15 Last Update: 11/30/90 16:02:05
Signal process: Not Applicable
Values being saved: minimums averages maximu
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

Averaging period: 00:00:01 Amount of data recorded: 00:36:08
Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

MW4

Date Time Avg W.L. dH T(sec)

RISING HEAD
02/21/91 12:54:59 1.432 4.86 0.00 0
02/21/91 12:55:00 1.232 5.43 -0.56 1
02/21/91 12:55:01 1.176 5.58 -0.72 2
02/21/91 12:55:02 1.312 5.20 -0.34 3
02/21/91 12:55:03 1.376 5.02 -0.16 4
02/21/91 12:55:04 1.368 5.04 -0.18 5
02/21/91 12:55:05 1.376 5.02 -0.16 6
02/21/91 12:55:06 1.384 5.00 -0.14 7
02/21/91 12:55:07 1.384 5.00 -0.14 8
02/21/91 12:55:08 1.384 5.00 -0.14 9
02/21/91 12:55:09 1.392 4.98 -0.11 10
02/21/91 12:55:10 1.408 4.93 -0.07 11
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Saved Recorder Status
Type: 2109-10 Range:0.000 - 8.185 FT H20 Recorder ID: 417C

Time at Recorder: 02/21/91 14:18:57 Last Update: 11/30/90 16:02:05
Signal process: Not Applicable
Values being saved: minimums averages maxima
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

Averaging period: 00:00:01 Amount of data recorded:
Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

MW5

Date Time Avg

FALLING HEAD

W.L. dH T(sec)

02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91

14
14
14
14
14
14
14
14
14
14
14
14

:09
:09
:09
:09
:09
:09
:09
:09
:09
:09
:09
:09

:27
:28
:29
:30
:31
:32
:33
:34
:35
:36
:37
:38

1
1
1
1
2
1
1

1
1
1
1

.864

.912

.936

.992

.016

.928

.936
1.92
.912
.904
.896
.888

3
3
3
3
3
3
3
3
3
3
3
3

.69

.55

.48

.32

.26

.50

.48

.53

.55

.57

.60

.62

0
0
0
0
0
0
0
0
0
0
0
0

.00

.14

.20

.36

.43

.18

.20

.16

.14

.11

.09

.07

0
1
2
3
4
5
6
7
8
9
10
11

00:36:08

RISING HEAD
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91
02/21/91

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

:02
:03
:04
:05
:06
:07
:08
:09
:10
:12
:14
:15
:16
:19
:21
:22

1

1
1
1
1
1
1
1
1
1
1
1
1
1

.856
1.84
.776
.624
.648
.696
.728
.744
.768
.784
.792
.808
.816
.824
.832
1.84

3
3
3
4
4
4
4
4
3
3
3
3
3
3
3
3

.71

.75

.93

.36

.29

.16

.07

.02

.96

.91

.89

.84

.82

.80

.78

.75

0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

.00

.05

.23

.65

.59

.45

.36

.32

.25

.20

.18

.14

.11

.09

.07

.05

0
1
2
3
4
5
6
7
8
10
12
13
14
17
19
20
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I Saved Recorder Status

Type: 2109-10 Range:0.000 - 8.185 FT H20 Recorder ID: 417C
Time at Recorder: 02/21/91 13:50:00 Last Update: 11/30/90 16:02:05
Signal process: Not ApplicableJ Values being saved: minimums averages maximu
Alarm status: Low alarm @ 0.032 is OFF Upper alarm @ 0.320 is 0

^ Averaging period: 00:00:01 Amount of data recorded: 00:36:08
I Storage Capacity: 6512 values records: 00:36:10

Output compressed by a factor of 1

1 MW6

Date Time Avg W.L. dH T(sec)

4.63 3.95 0.00 0
5.24 4.56 -0.61 1
5.06 4.38 -0.43 2
4.93 4.25 -0.29 3
4.84 4.16 -0.20 4
4.79 4.11 -0.16 5
4.75 4.07 -0.11 6
4.75 4.07 -0.11 7
4.68 4.00 -0.05 8

J

j
I

^1

}
}i
J
1

RISING HEAD
02/21/91 13:28:10
02/21/91 13:28:11
02/21/91 13:28:12
02/21/91 13:28:13
02/21/91 13:28:14
02/21/91 13:28:15
02/21/91 13:28:16
02/21/91 13:28:17
02/21/91 13:28:18

1.904
1.688
1.752
1.8

1.832
1.848
1.864
1.864
1.888
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APPENDIX F
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GRAIN SIZE DISTRIBUTION CURVES



GRAIN SIZE ACCUMULATION CURVE
GRAVEL SAND PINES

COARSE | MEDIUM | FINE COARSE MEDIUM PINE SILT & CLAY

PARTICLE DIAMETER, mm

ENGINEERING TESTING

PROJECTS 90-758
SUNBANK PROPERTY

BORING: MU-IA
SAMPLE:
DEPTH: a«.»'

GRAVEL

SILT AND CLAY
Cu
Cc

6.1 X
89.7 X
4.2 X

2.1
0.8

CLASSIFICATIONS
SPJPooriy drmama sand,
Tr»c« Of QrmumLflight
brown

060>0.32 D30-0.20 D10>0.15

i \



199

99

89

79

69

i
M

« 6 9
0.

s 4e

39

29

19

GRAIN SIZE ACCUMULATION CURVE

QRAUEL
COARSE MEDIUM PINE

J" 1" 3

SAND
COARSE MEDIUM FINE

PINES
SILT t CLAY

A" 1/2" 3/8" « 10 20 40 60 100 200

*N

BR/iun
ENGINEERING TESTING

s 1.

'

•« •M KM c;— », •—•̂

U.S. S

s\

:i

V

E S

V

:zi

S

:s

s s5

,

t\\̂
_.

s
^0.

I I

•

19 1 0.1 0.
PARTICLE DIAMETER, mm

PROJECT; 90-758
SUNBANK PROPERTY

BORING J MW-3
S AMPLE t
DEPTH: 13.0'

GRAVEL 10.7 X

SAND 80.1 X

SILT AND CLAY 9.2 X

CU 5.1

CC 1.0

CLASSIFICATION:
With Silt, Tr«c« O1
Gravel, light brown

D60»0.*1 030-0.18 010*0.08

01

i Sand
Ik



GRAIN SIZE ACCUMULATION CURVE
GRAVEL

COARSE ] MEDIUM | PINE COARSE I
SAND

MEDIUM FINE
FINES

SIUT t CLAY

Iff

PARTICLE DIAMETER, mm
e.ti

mumn
ENGINEERING TE8TINQ

PROJECT: 90-758
SUNBANK PROPERTY

BORINGS
SAMPLE:
DEPTHJ

MU-3

12.6'

6MVEL
SAND

SILT AND CUT
Cu
Ce

4.4 X
87.4 X
8.2 X
3.5
1.3

CLASSIFICATION:
sp-sn:Poorly ar«d«d Sand
Uith Silt,brown

060-0.31 030-0.19 010-0.09

ei n



GRAIN SIZE ACCUMULATION CURVE
GRAVEL

COARSE MEDIUM | FINE COARSE
SAND

MEDIUM FINE
FINES

SILT I. CLAY

10t3"

0.81
PARTICLE DIAMETER, mm

BR/IUI1
ENGINEERING TESTING

PROJECT: 90-758
SUNBANK PROPERTY

BORINGS
SAMPLEI
DEPTH!

MU-4

GRAVEL

SILT AND CLAY
Cu
Cc

8.8 X
80.3 X
10.9 X
4.*
1.6

CLASSIFICATION t
sp-sni Poony arcdod Sand
With Silt, ^mem Of
QrmvmL,light brown

D60»0.31 D30-0.18 010*



GRAIN 812B ACCUMULATION CURVE
GRAVEL

COARSE I MEDIUM | PINK COARSE |
SAND

MEDZUH FINE
FINES

SZLT t CLAY

1M 3"

ee

; ? 3/41* 1/2" 3/8" 10 20 60 100 200
u.s. s :i .E s :zi :s

PARTICLE DIAMETER, mm

BR/IUI1
ENGINEERING TESTING

PROJECT; 90-758
SUNBANK PROPERTY

BORINGS
SAMPLEI
DEPTHJ

MW-B

12. •'

GRAVEL

SAND

SILT AND CLAY

Cu
Cc

13.1 X
52.5 X
4.4 X
2.7
0.9

CLASSIFICATION:
ar

Tr«o« Of
brown

cT~S«r»el>
» light

D60-0.34 030-0.20 010-0.13



r GRAIN SIZE ACCUMULATION CURVE
GRAVEL

COARSE I MEDIUM | FINE COARSE |_____MEDIUM
SAND

FINE
FINES

SILT I. CLAY

40 60 100 200» 3/4" 1/2" 3/8" 4

PARTICLE DIAMETER, mm
Ttt

BR/IUII
ENGINEERING TESTING

PROJECT: 90-758
SUNBANK PROPERTY

BORINGISAMPLE:DEPTH:
MW-e
13. •'

GRAVEL
SAND
SILT AND CLAY
CU
CC

20.4 %
71.6 X
8.0 X
4.1
1.1

CLASSIFICATION*
5P-sniPoorly ar«a«d Sand
Uith Silt And Qrauel,light
brown

D60-0.39 030-0.20 010*0.09
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MEMORANDUM

TO: Steve Quigley. REFERENCE NO. 3050- -^rr-v ^^^

FROM: David Dempsey^T^E^"^ DATE: May 9, 1991
RE: Data Quality Assessment and Validation for Five Soil and Eleven Water

Samples Collected during the 1991 Round 1 Sampling Event at the Sun

The following details a data quality assessment and validation for 5 soil and 11 water
samples collected November Z8 through November 30,1990, at the Sun Bank site.
Samples were analyzed for target compound list volatile organic compounds (TCL
VOC), benzene-tpluene-xylenes-ethylbenzene (BTXE), TCLbase-neutral/acid
extractable organic compounds (BN/A) and TCL pesticides/polychlorinated biphenyls
(PEST/PCB) by Wadsworth/ALERT Laboratories (Wadsworth). Dioxin/furan
analyses were performed by Triangle Laboratories. Table 1 summarizes the analytical
methods used. Quality assurance criteria were established in the associated draft
quality assurance project plan (QAPP).1

Holding Time Periods

Holding time periods are defined in the QAPP and are summarized on Table 1.
Triangle did not extract dioxin/furan samples within the 30 day limit. However, a
recent method allows for dioxin/furan extraction to take place one year from sample
collection.2 Thus, the dioxin/furan data are acceptable despite violating the QAPP
holding time period.

Holding time periods for VOC and BTXE requires aqueous samples to be preserved
with hydrochloric acid to a pH less than two. The pH of samples W-113090-PS-02;
W-112890-PS-03; W-113090-PS-CH; W-113090-PS-05 and W-112890-PS-06 was greater
than two; therefore, the holding time period for aromatic analytes was reduced to seven
days. Aqueous samples properly preserved have holding time periods near 60 days.3
Holding time period for VOC and BTXE soil analyses was 14 days, as directed in the

1 Application of quality assurance/quality control criteria was consistent with "Laboratory Data
Validation Functional Guidelines for Evaluating Organics Analyses", July 1,1988 and "CLP Dioxin
(2,3,7,8-TCDD) Data Review", SOP NO. HW-5, revision A, 1989.
2This holding time period is found in "Method 1613: Tetra- through Octa-Chlorinated Dioxins and
Furans by Isotope Dilution HRGC/HRMS", Revision A, Office of Water Regulations and Standards,
Industrial Technology Division, April 1990.

^-Stability of Volatile Organic Compounds in Environmental Water Samples during Transport and
Storage", Maskarinec, M.P.; Johnson, L.H.; Holladay, S.K.; Moody, R.L. Environ. Sri and Tech., 1990,24,
1665-1670.
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Table 2 lists VOC and BTXE analyses conducted after the holding time period had
expired. The VOC and BTXE data from these samples are qualified as directed in Table
2. The remaining analyses were conducted within the holding time periods specified in
theQAPP.

Method Blank Samples
Extent of lab contamination of samples was measured using method blank samples.
The VOC, BN/A and PEST/PCB method blank samples were free of target analytes.
Therefore, no lab contamination was observed.
The dioxin/furan method blank samples contained minute amounts of substances that
may be dioxins (see Analyte Identification). As a result, dicodn data from several
samples were qualified as non-detect (U). Table 3 summarizes the dioxin/furan
method blank sample data. Only sample data which failed the analyte identification
criteria are qualified.

Surrogate Compounds Percent Recoveries (Surrogate Recoveries)

Surrogate compounds were added to samples which underwent VOC, BTXE, BN/ A
and PEST/PCB analyses as a means to monitor sample performance. Table 4
summarizes the outiying surrogate recoveries.

The BN/A soil method blank samples had surrogate compounds out of control limits.
However, as only a single surrogate compound per fraction was out and the percent
recoveries were greater man ten, no action upon the data was necessary.

Of interest was the switch in surrogate compounds used for BTXE analyses. Several
samples had surrogate compounds bromochloromethane and trifiuorotoluene, while
others had surrogate compound bromofluorobenzene. This discrepancy was due to
using different instruments, one equipped with a HALL and PID detector. Samples
analyzed on this instrument used bromochloromethane and trifluorotoluene as
surrogate compounds. As all recoveries were within limits, the method was in control
for both instruments.

For dioxin/furan analyses, surrogate compounds are 13C12-1̂ 3/4-TCDD and13Ci2-l,2,3,7,8,9-HxCDD. Percent recoveries are calculated against internal standards.
Samples S-113090-PS-12, S-112890-PS-09 and S-112890-PS-11 had outiying recoveries
which are listed in Table 5.

As samples S-113090-PS-12 and S-112890-PS-11 had high ̂ ^-OCDD recoveries and as
the associated analytes were not detected in these samples, no action upon the data was
taken. However, since the 13Cir-2,3,7,&-TDD and 13Cir2,3,7,8-TCDF recoveries from
sample S-112890-PS-09 are well below the lower limit of 40, the data for the associated
analytes are rejected (R). The low 13CJ2-l,2,3,4,6,7,8-HpCD
resulted with the associated data qualified as estimated CD-
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Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries

Matrix effects upon the data were looked for using MS/MSD analyses upon selected
samples. The VOC and PEST/PCB MS/MSD analyses were performed on samples
W-112990-PS-04 and S-112890-PS-10. As these recoveries were within limits specified in
the QAPP, no significant matrix effects were observed.

~i The BN/A MS/MSD analyses, which were performed on the same samples, showed
• j matrix effects for N-nitrosodi-»-propylamine and phenol. As a result, these data are
>- qualified as estimated (J or UJ). Table 6 summarizes these outlying recoveries.

i The dioxin/furan MS/MSD analyses were performed upon samples S-112890-PS-10
Lj and W-113090-PS-04. Table 7 lists the outh/uiedioxin MS/MSD recoveries. Analytes

OCDD; 1,2,3,4,6,7,8-HpCDD; 1,2,3,4,6,7,8-HpCDF and OCDF had poor precision, and
j data for these analytes are qualified as estimated 0).

^ Laboratory Control Samples

j Accuracy of each method was judged using control samples. Wadsworth reported
- control sample data for VOC, BTXE, BN/A and PEST/PCB. As these recoveries were
« within limits specified by Wadsworth, the methods were accurate while samples were
I analyzed..

~" No dioxin/furan control samples were reported by Triangle Therefore, recovery
\ standard recoveries and MS/MSD data were used to assess these data.

Analytical Identification

Dioxin/furans analytes are identified using two key ions. However, samples listed in
Table 8 contained substances which could not be positively identified as
dioxins/furans. As.suggested in the dioxin/furan guidelines, estimated maximum

] possible concentrations were calculated. These values present the dioxin/furan
_ » concentrations if the substances were dearly identified as dioxin/furans.

1 Trip Blank Sample

A trip blank sample was included with the samples as a means to monitor VOC cross-
^ contamination during shipment to Wadsworth. As no VOC were detected in this
| sample, no cross-contamination was observed.

Field Blank Samples

The QAPP specifies field blank samples to be collected once every 20 investigative
samples. However, no field blanks were collected.
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Rinsate Samoles

Rinsate samples were used to monitor the cleanliness of sampling equipment Table 9
summarizes the rinsate samples data. Overall, the equipment was properly cleaned
prior to collecting samples.

Field Dulicat
Overall precision for this event was measured using field duplicate sample sets
S-112890-PS-09 and S-112890-PS-10, W-113090-PS-01 and W-113090-PS-08. Tables 10
and 11 summarize the field duplicate samples data. Overall, the level of precision was
acceptable.
Overall Assessment

The data are accurate and precise, except where noted above. Qualified data may be
used for qualitative purposes, except where the data are rejected.
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TABLE 1

SUMMARY OF ANALYTICAL METHODS
AND HOLDING TIME PERIODS

1

Analysis

VOC/BTXE

BN/A

Method1

8240/8020

8270

Matrix

Water

Soil

Water

Soil

Holding Time Period2

14 days3

14 days

7 days to extraction
40 days from extraction

14 days to extraction
40 days from extraction

j
Pest/PCB 8080

Dioxin/Furan4 8280A

Water

Soil

Water

Soil

7 days to extraction
40 days from extraction

14 days to extraction
40 days from extraction

30 days to extraction
45 days to analysis

30 days to extraction
45 days to analysis

]

1 Analytical methods are from Test Methods for Evaluating Solid Wastes", SW846, third edition, September
1966.
^Holding time periods are based from time of sample collection to completion of analysis.
3 Assumes aqueous sample is preserved to pH<2.
*The dioxin/furan analyses were performed using a revised version of method 8280, namely, 8280A.



TABLE 2

SAMPLES ANALYZED AFTER QAPP
VOOBTXE HOLDING PERIOD TIME HAD EXPIRED

Davs1

Sample ID VOC BTXE L

W-112890-PS-01 15 - i
i

W-112890-PS-03 15

S-112890-PS-09 13 15
b

S-112890-PS-10 13 15

S-112890-PS-11 15 15 „

S-112890-PS-12 14

S-112890-PS-13 12 - u

L

L

1 Days to VOC or BTXE analysis. The aqueous data from sample W-112890-PS-01 are not qualified based
upon violating holding time periods. The VOC and BTXE for the remaining samples listed are qualified
as estimated (J or UJ).
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TABLES

CONCENTRATIONS OF SUBTANCES DETECTED
IN DIOXIN/FURAN METHOD BLANK SAMPLES

1

1

Matrix

Water OCDD2
Total TCDD2

Total TCDF*

*

1

J

j

1

1

Soil OCDD
Total TCDD2

OCDF
Total HxCDD2

Total TCDF*

Concentration

0.18 ng/J
4.78 ng/J

0.19 ng/J

0.02ng/kg
052ug/kg

Mg/kg
0.03 Mg/kg

Associated Samples1

W-113090-PS-04;
W-113090-PS-05;
W-112990-FS07;
W-113090-P&08;
W-112990-PS-14;
W-112890-PS43;

W-113090-PS-01;
W-113090-PS-02;
W-113090-PS4)4;
W-113090-PS-Q5;
W-112990-PS-07;
W-113090-PSO8;
W-112890-PS^B;
W-1I2890-PS06;
W-112990-PS-14

S-112890-PS-09
S-112890-PS-10
S-112890-PS-11

S-112890-PS-09
S-112890-FS-10
S-112890-PS-11

1 Associated sunples have analyte results qualified as non-detect (U).
'Analyte identify was not oonfinned. Value is estimated maximum possible concentration.



TABLE 4

OUTLYING SURROGATE RECOVERIES

W-112890-PS-03

W-112890-PS-06

W-112890-PS-07

W-113090-PS-08

S-112890-PS-09

S-112890-PS-10

S-11289Q-PS-11

S-112990-PS-12

S-112990-PS-13

W-112990-PS-14

K300-4-BK3

L302-KB3 (soil)

L302-BK3 (water)

Analysis

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

BN/A

Compound

2-fluorophenol

2-fluorophenol

d^nitrobenzene

d5-nitrobenzene

2-fluorophenol

2-fluorophenol

2-fluorophenol
All compounds diluted

2-fluorophenol

2,4,6-tribromophenol

2-fluorophenol

ds-nitrobenzene
2-fluorophenol

ds-nitrobenzene
2-fluorophenol

%Rl

12

10

19

17

16

13

14

11

187

14

32
10

17
13

Limits2

17-95

17-95

22-135

22-135

24-118

24-118

24-118

-

24-118

10-156

24-118

10-135
24 - 118

22-135
17-95

Percent Recovery
2Limits are specified in the QAPP.
^Sample is a method blank sample.
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TABLE 5

OUTLYING RECOVERY STANDARD
PERCENT RECOVERIES FROM

DIOXIN/FURAN ANALYSES

Sample ID Standard %R1 Qualifier2

S-113090-PS-12 13C12-OCDD 122 J

S-112890-PS-09 13C12-2,3,7,8-TCDF 10.7 R
13C12-2,3,7,8-TCDD 22.5 R

13C12-l,2,3,4,6,7,&-HpCDF 34.9 j

S-112890-PS-11 ^^-OCDD 124 J

1 %R = Percent Recovery. Limits are 40-120.
2 Analytes data are qualified as:

J - the associated value is an estimate, for detected analytes.
R - the data are unusable, for non-detected analytes.



TABLE 6

OUTLYING BN/A MS/MSD RECOVERIES

Sample ID
W-113090-PS-04

Analvte
N-nitrosodi-n-proylamine

Percent Recov
MS

24 28

Limits1

41 - 116

Qualifier2

UJ

S-112890-PS-10 N-nitrosodi-n-propylamine

Phenol

25

19

27

24

41-126

26-90

UJ

UJ

1 Limits are specified in the QAPP.
2Analyte datum for the sample is qualified as estimated (UJ).
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J TABLE?

] OUTLYING DIOXIN MS/MSD RECOVERIES
J ^

, Percent Recovery
Sample ID Analyte MS MSP Qualifier1

S-112890-PS-10 1,2,3,4,6,7,8-HpCDD 242 137 J

J OCDD 11,485 84 J

-• OCDF 172 73 J

J
j
1

^Analyte datum is qualified as estimated.



Sample ID

W-113090-PS-01

W-113090-PS-02

W-113090-PS-04

W-113090-PS-05

W-112990-PS-07

W-113090-PS-08

W-112990-PS-14

W-112890-PS-03

W-112890-PS-06

S-112990-PS-12

S-112990-PS-13

S-112890-PS-09

S-112890-PS-10

S-112890-PS-11

TABLE 8

TENTATIVE DIOXIN/FURANIDENTIFICATION

Analyte1

total TCDF

total TCDF

total TCDD
total TCDF

1,2,3,4,7,8,9-HpCDF
total TCDD
total PeCDD
total TCDF
total PeCDF

total TCDD
total TCDF

total TCDD
total TCDF
total PeCDF
total HxCDF

total TCDD
total TCDF

1,2,3,4,6,7,8-HpCDF
total TCDD
total HxCDD
total TCDF

total TCDD
total TCDF
total PeCDD

1,23,6,7,8-HxCDD

total TCDD
total TCDF

total TCDD
total TCDF

total TCDD
total TCDF

Concentration2

0.33ng//U3

0.36ng//U

5.5ng//U
0.30ng//U

033 ng//
4.9ng//U
0.65 ng//

0.23ng//U
0.05 ng//

6.5ng//U
0.44ng//U

5.6ng//U
0.36ng//U
0.12 ng//
0.07 ng//

6.3ng//U
0.29ng//U

0.04 ng//
5.6ng//U
0.18 ng//

0.27ng//U

6.0ng//U
0.37ng//U
0.014 ng//

0.002 ng//

0.46>g/kgU
0.04ng/kgU

0.53^g/kgU
0.05ng/kgU

0.24ng/kgU
0.17jlg/kgU

1 Analyte identification did not meet specified criteria; therefore, an exact identification is not possible.
2 Assuming the instrument signal was due to the analyte, the value given is the concentration of the

•nalyte.
3 Result was qualified as non-detect based upon the method blank sample.
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TABLE 9

ANALYTES DETECTED WITHIN RINSATE SAMPLES

Sample ID Analysis
W-112990-PS-14 VOC

Dioxin/
Furan

Analyte Concentration
Bromodichloromethane 2.0 ug/1

Chloroform

OCDD
total TCPD2

total TCDF2

7.0 jig//

0.58 ng//
6.3ng/7U3

0.29ng//U

Associated Samples1

W-112990-PS-07 VOC Bromodichloromethane

Chloroform W-113090-PS-08

Dioxin/
Furan

OCDD
total TCDD2

total TCDF2

1.2 ng//
6.3ng//U

0.2ng//U

1 Associated samples had analyte datum qualified as estimated (P.
^Confirmation of analyte was not possible.
•'Analyte datum was qualified as non-detect.



TABLE 10

COMPARING SOIL HELD
DUPLICATE SAMPLE DATA

Concentration
Analysis

BN/A

Dioxins/Furan

Analvte

Acenaphthylene
Anthracene
Benzo(b)fluoranthen«
Benzo(k)fluoranthene
Benzo(a)pyrene
Chrysene
Dibenzofuran
Fluoranthene
Phenanlhrene
Pyrene
Pentachlorophenol

1,2,3,6,7,8-HxCDD
lA3,7&9-HxCDD
1,2,3,4,67,8-HpCDD
OCDD
1,2,3,47,8-HxCDF

2,3,4,67 -̂HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF
total TCDD
total HxCPD
total HpCDD
total TCDF
total PeCDF
total HxCDF
total HpCDF

S-112890-PS-10

0.03 mg/kg J3
0.01 mg/kgj
0.26 mg/kg J
030mg/kgJ
0.14mg/kgJ
0.08 mg/kg J
0.02mg/kgJ
0.07ing/kgJ
0.02 mg/kg J
0.09 mg/kg J
0.28mg/kgJ

1.2 Mg/kg
0.14Mg/kg
38.2 Mg/kg
684Mg/kg
0.16 Mg/kg
0.06 Mg/kg
0.03Mg/kg
13.6Mg/kg
O^OMg/kg
64.1 Mg/kg

O^Mg/kgU4

ND
131 Mg/kg

0.04 Mg/kg U
0.08 Mg/kg
11.2 Mg/kg
124 Mg/kg

S-112890-PS49

0.02mg/kgJ
ND (<035 mg/kg)
ND(<035mg/kg)
ND(<OJ5 mg/kg)
ND(<035 mg/kg)
ND(<035 mg/kg)
ND(<035 mg/kg)

0.04 mg/kg J
0.02 mg/kg J
0.08 mg/kg J

ND<<1.8 mg/kg)

15 Mg/kg
70.15 Mg/kg
72 J Mg/kg
852 Mg/kg
0.17 Mg/kg
0.04 Mg/kg
0.04 Mg/kg
16.1 Mg/kg
0.60 Mg/kg
79.6 MgAg

053 Mg/kg U
0.15 Mg/kg
70.9 Mg/kg

0.05 Mg/kg U
70.45 Mg/kg
10.1 Mg/kg
703 Mg/kg

BED1

22
.0
62
22
6
40
28
16
18
21

59

24
10
55

Qualifier2

NR
MR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
J
NR
NR
NR
NR
NR
NR
NR
NR

J
J
J
NR
J

1RPD - relative percent difference
2 Analyte data were qualified as:

J - the associated values are estimated quantities.
NR - no additional qualifiers were required.

3 The associated value is an estimate.
4 The associated datum is qualified as non-detect.
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Analysis

VOC

BTXE

Dioxin/Furan

Analyte

Benzene
Chloroform
Ethylbenzene
Xylenes

Xylenes
Benzene
Ethylbenzene

OCDD
OCDF
total TCDD
total PeCDD
total HxCDD
total HpCDD
total TCDF
total PeCDF
total HxCDF
total HpCDF

TABLE 11

COMPARING GROUNDWATER
HELD DUPLICATE SAMPLE DATA

_______Concentration
S-113090-PS-01

2-OMg/fJ3

62 Mg//
Slug//

19 ug//
2'ng/fJ
73 ug//

0.17 ng//
17.0 ng//
0.06 ng//
0.1 ng//
033 ng//
2.0 ng//
1.7 ng//

033ng//U
0.1 ng//

ND(<0.03ng/0
0.05 ng/f

ND(<lug/D
8.0ug/fj
12 ug//
8.0 ug//

18 Mg//
2ug//J
68 Mg//

OJ7ng//J
26.7 ng//
0.28 ng//

5.6ng//U4

ND
3.2 ng//
3.1 ng//

036ng//U
0.12ng//U
0.07ng//U
0.16 ng//

RPD1

135
125

05

7

74
45
129

46
58

105

Qualifier2

MR
NR

J

NR
NR
NR

1 RPD = relative percent difference
2 Analyte data were qualified as:

J - the associated values are estimated quantities
NR - no additional qualifiers were required.

^ The associated value is an estimate.
4 The associated datum was qualified as non-detect.
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MEMORANDUM

TO: Steve Quigley ^~ REFERENCE NO. 3050

FROM: David Dempsey^ip/ DATE: May 1,1991

RE: Data Quality Assessment and Validation for Ten Groundwater Samples
Collected during the 1991 Round 2 Sampling Event at the Sun Bank Site

The following details a data quality assessment and validation for ten groundwater
samples collected on February 20,1991 at the Sun Bank site. Samples were analyzed for
target compound list (TCL) volatile organic compounds (VOC), benzene-toluene-
xylenes-ethylbenzene (BTXE), TCL base-neutral/acid extractable organic compounds
(BN/A), TCJL pestiddes/polychlorinated biphenyls (PEST/FCB) by
Wadsworth/ALERT Laboratories (Wadsworth). Samples were also analyzed for

Ti
Q .assurance project

plan (QAPP).

Holding Time Periods

Holding time periods are defined in the QAPP and are given in Table 1. As the pH of
samples W-022091-PS-002 through W-022091-PS-005, W-022091-PS-008 and
W-022091-PS-009 was greater than two, the holding time periods for VOC and BTXE
analyses were seven days. All VOC analyses were completed within the seven day time
period. However, samples W-022091-PS-008 and W-022091-PS-009 had BTXE analyses
completed eight days from sample collection. Therefore, these data are qualified as
estimated"'51

For dioxins/furans analyses, the holding time period from method 1613 was used in
place of the holding time period listed in the QAPP. Method 1613 is latest
dioxins/furans method and, as such, contains the latest data regarding dioxins/furans
stability in environmental matrices.

The remaining analyses were completed within holding time periods.

Method Blank Samples

Lab contamination of samples was checked for using method blanks samples. The
dioxins/furans method blank sample contained OCDD at 0.2 ng//. As a result, OCDD
data from samples W-022091-PS-001, W0022091-PS-003, W-022091-PS-004,
W-022091-PS-OX)6, and W-022091-PS-007 were qualified as non-detect (U).

The remaining method blank samples were free of target analytes. Thus, no significant
lab contamination was observed.
1 Application of quality assurance/quality control criteria was consistent with "Laboratory Data
Validation Functional Guidelines for Evaluating Organics Analyses", February 1,1988 and "CLP Dioxin
(2,3,7,8 TCDD) Data Review), Monitoring Management Branch SOP NO. HW-5, revision 4, June 1989.
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1 Surrogate Compounds Percent Recoveries

*"" Sample perfonnanoe for VOC, BN/A and PEST/PCB analyses was judged on
4 individual basis using surrogate compounds. Table 2 lists outlying surrogate
§ compound recoveries. No data were qualified based upon these surrogate compounds'

outlying recoveries.
{ For dioxins/furans analyses, recovery standards of 13C|2-l/2 ,̂4-TCDD and

- 13C!2-l/2A7/8/9-HxCDD are used to assess individual sample data. Percent recoveries
are calculated against internal standards. As these recoveries are within limits set in

} QAPP/ the dioxins/furans method was in control of all samples.I
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries

] Matrix effects with respect to the data were checked for using MS/MSD analyses upon
samples W-022091-PS-001 and W-022091-PS-004. Sample W-022091-PS-001 underwent

. MS/MSD analyses for VOC/BTXE, BN/A and PEST/PCB. Outiyine MS/MSD
I recoveries are summarized in Table 3. Lindane and aldrin data for this sample are

_* qualified as estimated (UJ) door to poor precision.

1 Sample W-022091-PS-004 underwent dioxins/furans MS/MSD analyses. TheOCDD
I recoveries are listed in Table 3. Although one recovery is out of control limits/ no action

~ upon the OCDD datum was necessary. Thus/no significant matrix effects were
i observed.

- Control Samples

Analytical accuracy for each method was measured using control samples. Percent
_ recoveries are within specified limits; therefore/ these methods were accurate during

sample analyses.

I Trip Blank Sample

; A trip blank sample was shipped with the VOC vials to check for cross contamination.
•• Only 1/2-dichloropropane was detected in mis sample. As mis analyte was not detected

in investigative samples, no cross contamination was observed.
i Rinsate Sample

Sample W-022091-PS-007 was collected as a rinsate sample. This sample was free of
VOC/BTXE/BN/A and PEST/PCB. Thus/ the bailers were properly cleaned with
respect to these analytes.

I However, Table 4 lists dioxins/furans detected in this sample. Samples listed in Table 4
j had the associated dioxins/furans data qualified as estimated (J).
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Field Duplicate Samples

Overall precision for this event was measured using duplicate samples
W-022091-PS-001 and W-022091-PS-008. Based on reviewing these data, the overall
precision for mis round is acceptable

Overall Assessment

Based on the data package, the data are accurate and precise Exceptions have been
discussed and documented. Qualified data may be used for qualitative assessment of
analyte concentrations.
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TABLE1

SUMMARY OF ANALYTICAL METHODS
AND HOLDING TIME PERIODS

Analysis

voc/Bxre

BN/A

PEST/PCB

Dioxins/Furans

Method1

8240/8020

8270

8280

Holding Time Periods2*3

Udays(pH<2)
7days(pH>2)

7 days to extraction
40 days from extraction

7 days to extraction
40 days from extraction

365 days to extraction
40 days from extraction

1

J Methods are from Test Methods for Evaluating Solid Wastes', SW-846, mini edition, September 1986.
* Holding time periods are based from time of sample collection to completion of analysis.
3 Holding time period for dioxim/furam is nr)m Tetra-through OctaXfhlorinated Dioxins and Furans

by Isotope Dilution HRGC/HRMS", method 1613, revision A, April 1990.



TABLE2

OUTLYING BN/A AND PEST/PCB SURROGATE COMPOUND RECOVERIES

Sample ID
W-022D91-PS-001

W-022091-PS-005

W-022091-PS-006

W-022091-PS-007

W-022091-PS-008

W-022091-PS-010

IB2206BK5

Pest/PCB

BN/A

BN/A

BN/A

BN/A

BN/A
Pest/PCB

BN/A

Compound

Dibutylchlordate
Tetrachloro-m-xylene Diluted

2-fluorophenol

2-fluorophenol

2-fluorophenol
diA-terphenyl
2-fluorophenol

de-nitrobenzene
Tetrachloro-m-xylene 19

2-fluorophenol

"•*•»

iluted3

iluted

11

12

12

145
15

143
JCO)4

sssss^ssa

18-129
33-122

17-95

17-95

17-95

10-132
17-95

22-135
33-122

15 17-95 I
I
I

2 Limits are established in the QAPP
3 Diluted « diluted beyond measuring
4 Value in paranthesis is the recovery for the pesticide analysis.
* Sample is a method blank sample.



} TABLES

OUTLYING MS/MSD RECOVERIES

J
Rtcoocr

fattmplelP Analysis Analvte MS MSP Limits1

"-W-Q22091-PS-001 PEST/PCB Lindane 81 015 56-123(15) UJ

^ AMrin 31 56 40-120(22) UJ

T-022091-PS004 Dioxins/
Furans OCDD 155 144 50-150(50) MR

I

t—*

1

^ Limits are ertabHahedtattteQAPP.
'. pAnalyte datum for the listed sample to qualified as:
-- UJ- The analyte was checked for, but not detected.

. Ihe aaaodated value it an eatunate.
J >( NR- no qualifiers are required.

L1



TABLE 4

DIOXWS/FURANS DETECTED IN RINSATE
SAMPLE W-022091-PS-007

Dioxins/Furans1 Concentration (ng/1) Associated Samples2

1,2,3,4,6,7,8-HpCDD 0.16 W-022091-PS-001

OCDD 4.0 U3

1,23,4,6,7,8-HpCDF 0.04

OCDF 2.6 W-022091-FS-001;
W-022091-PS-006

total HpCDD 0.32

total HpCDF 0.23 W-022091-FS-001

L
I

———————————————— I 11 Only analytes postively identifed as dioxin/furans are listed ^1
2 Associated samples analyte datum qualified is as estimated (J).
3 The datum is qualified as non-detect. I I

J



TO

State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

For Routing To Ottwr Th»n Tlx *aar»»«n

_______________ LOC»KX>____

__________________ LOOMion _____

_________________ location _____

_______________ Cw* ______

Interoffice Memorandum
TO: Saadi Motamedi, Southeast District OfficeeTHROUGH: Jim Crane, Bureau of Waste Cleanup

\-
PROM: John Armstrong, Bureau of Waste Cleanup

DATE: October 4, 1991

SUBJECT: Sun Bank Properties, Fort Lauderdale, Broward County, CAR
Review

I have reviewed the CAR prepared by Conestoga-Rovers & Associates for
the Sun Bank property and have the following comments.

This property came to the attention of the Department in February 1989
when during removal of four old underground storage tanks some product
was spilled. The tanks were apparently left from an old lumber
operation. The tanks contained pentachlorophenol (PCP) and mineral
spirits used in a wood preservative process. The spilled product was
quickly removed but groundwater sampling detected the presence of
benzene, ethylbenzene, pentachlorophenol, styrene, toluene and xylene.

Subsequent sampling for the CAR detected contaminants related to the
tank spill in wells closest to the old tank area, with the highest
concentrations being in the deep, (20 foot), well below the old tank
area. The fact that the deeper well, MW-1A is more contaminated than
the shallow well MW-2 suggests that the vertical distribution of
contamination at this site has not been fully defined. At least one
new well screened below MW-1A is needed. Additional information on
the deeper site geology should also be collected during drilling of
this well.

Additional testing for the CAR detected a number of
dioxin/dibenzofuran isomers. The distribution of these compounds does
not seem related to the location of the tanks. The CAR should be
revised to provide information concerning the origin of these
compounds. A discussion of the concentration levels can be found in
the attached memo of July 24th, prepared by Ligia Mora-Applegate.

In conclusion I recommend the installation of at least one new deep
monitoring well near MW-1A and quarterly monitoring for at least one
year for the parameters of concern, including PCP and styrene. A
discussion of the possible origins of the dioxin compounds should also
be provided. A monitoring plan should be proposed by the responsible
party for Department approval.

/sr

Attachment



State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum
TO: Saadi Motamedi, South Florida District Office

THROUGH: Jim Crane, Bureau of Wa^te .Cleanup'% fa/- "JL
\—•

FROM: Ligia Mora-Applegate, /Bureau of Waste Cleanup

DATE: July 24, 1991

SUBJECT: Sunbank—West Broward Boulevard Branch, Analytical Data for
Groundwater and Soils

Dr. Christopher Teaf and ••! have reviewed the subject document prepared
for this site by Conestoga Rovers Associates (CRA). I am including
Dr. Teaf's comments for your information.

I recommend that quarterly monitoring be conducted for a year at this
site for all' the parameters of concern including PCP and mineral
spirits. If the contaminant concentrations do not decrease below the
toxicity equivalent concentrations for any dioxin or dibenzofurans
and/or criteria for all other contaminants after the duration of the
monitoring period, then supplemental contamination assessment and/or
remediation may be required.

A monitoring plan should be proposed by the responsible party for your
evaluation and approval.

/sr
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The Florida State University
Tal].ih.->sst-e, Florid.i 32306-4016

Institute of Sfirnff ami ?Mi( Affnirf
361 Bcllnmy Building

July 22, 1991

Ms. Ligia Mora-Applcgate
Contract Manager - FDER Contract WM-331
Florida Department of Environmental Regulation
2600 Blair Stone Road
Tallahasscc, FL 32399-2400'

Dear Ligia:

As you requested, I have reviewed the brief summary materials you sent
regarding the Sun Bank site in Ft. Lauderdale. At some point it may be useful
to check several of the items presented in Table 6 and Table 7 regarding the
units for the dioxins. One area of concern is that MW-5, off-site, exhibits the
greatest concentrations for several of the analytes. This raises a .question
regarding whether site characterization is complete.

The detected values for dioxins and furans in groundwater and soils are low in
comparison with health-based guidance concentrations. Although the
documentation provided in the package was limited, it is assumed that there
are not drinking water uses of groundwater nearby and that the site
development activities (e.g., paving and construction) will make such uses
even less likely in the future. This interpretation coupled with the low
concentrations supports the suggestion that "no-further-action" is
appropriate at this site. It is worth noting that the MCL value provided for
TCDD is a proposed value and may or may not be ultimately adopted. Thus, the
limited exceedances of this proposed value appear to be of limited concern at
this point. Exceedances of Florida Groundwater Guidance Concentrations for
other analytes likewise appear to be of limited concern at this site. In several
cases these are exceedances of secondary, rather than primary standards.

Please call me when you have had an opportunity to review these conclusions
so that we can finalize the comments.

Regards,

Christopher M. Tcaf, Ph.D.
Associate Director

CMT/lk
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WADSWORTH /ALERT
LABORATORIES, INC.

IMVOLVEMENT

This report summarizes the analytical results of the Sun Rank site submitted by
Cones toga-Rovers & Associates, Inc. to Wadsworth/ALERT Laboratories, Inc. who
provided independent, analytical services for this project under the direction
of David Deapsey. The samples were accepted into Vadsworth's Florida facility
on 22 February 1991, in accordance with documented sample acceptance procedures.
The associated analytical methods and sample results are outlined sequentially
in this report.

Analytical results included in this report have been reviewed for compliance with
the Laboratory QA/QC Plan as summarized in the Quality Control Section at the
rear of the report. Sample custody documentation describing the number of
samples and sample matrices is also included. Any qualifications and/or non-
compliant items have been noted below.

Laboratorv ID #

1B2206-4,5,8.4MS.4MSD

1B2206-1 to 10

Narrative

These samples were analyzed outside of the
EPA recommended holding time for the BTEX
analysis of samples not preserved to a pH
of less than 2.

Severe matrix interferences, which
necessitated dilution, resulted in elevated
detection limits and inadequate matrix
spike/spike duplicate accuracy and precision
data for certain pesticide compounds. This
effect was confirmed by re-analysis of the
samples. Laboratory blank and control sample
data indicate adequate method performance.
Results should be interpreted accordingly.

182206-1,8,9,10 The matrix effects also interfered with the
PCS analysis resulting in elevated detection
limits of these samples. The surrogate
associated with sample number 10 was outside
of established laboratory control limits.
However, there was insufficient sample to
initiate corrective action and the pesticide
surrogate for the same extraction was in
control. All other QC paraameters indicated
acceptable method performance.



WADSWORTH/ALERT
LABORATORIES, INC.

1 ANALYTICAL METHODS

Wadsworth/ALERT Laboratories utilizes only USEPA approved analytical methods and
instrumentation. The analytical methods utilized for the analysis of these
samples are listed below.

PARAMETER METHOD

ORGANICS

Volatile Organics
Extraction

Volatile Organics
Extraction

Base/Neutral Acid Extractables
Extraction

Pesticides/PCB's
Extraction

** SW846 Method 8020
** SW846 Method 5030

** SW846 Method 8240
** SW846 Method 5030

** SW846 Method 8270
** SW846 Method 3520

** SW846 Method 8080
** SW846 Method 3520

NOTE: ** Indicates usage of this method to obtain results for this report.
EPA Methods -Methods for Chemical Analysis of Water and Wastes, USEPA,

600/4-79-020, March, 1983. July, 1982.
Std. Methods -Standard Methods for the Examination of Water and Waste-

water, APHA, 16th edition, 1985.
USEPA Methods -From 40CFR Part 136, published in Federal Register on

October 26, 1984.
SW846 Methods -Test Methods for Evaluating Solid Waste Physical/Chemical

Methods, 3rd Edition, USEPA, 1986.
ASTM Methods -American Society for Testing and Materials.



id WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-1
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/22/91

SAMPLE ID: W-022091-PS-001 SUN BANK
CERTIFICATION f: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloronethane

Broaoforn
Bromome thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroe thane
Chloroform
Chloronethane

D ibromochlo romethane
1 , 1-Dichloroethane
1 , 2-Oichloroethane

ND**
3
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Me thy 1 - 2-pen tanone

Styrene
1,1,2, 2-Tetrachloroe thane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

T r i ch lo roe thene
Vinyl acetate
Vinyl chloride

ND
ND
51 J

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) 1
1,2-Dichloropropane ND

Total Xylenes

I

I

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

117
100
100

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)

J

J

J
J



WADSWORTH /ALERT
LABORATORIES, INC.

1

1
»M*

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-1
MATRIX: WATER

SAMPLE ID: W-022091-PS-001 SUN BANK

VOLATILE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED;
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/22/91

CERTIFICATION f: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

1
Methylethyl benzene
Propyl benzene
Methylpropyl benzene

Diethyl benzene isoner
Substituted benzene
Methyl-methylethyl benzene isoner

Methyl-methylethyl benzene isomer
Tetramethyl benzene
Diethyl benzene isomer

22 ug/L
71 ug/L
8.8 ug/L

11 ug/L
21 ug/L
11 ug/L

22 ug/L
8.3 ug/L
13 ug/L

Naphthalene 38 ug/L



Ill WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-BOVERS & ASSOCIATES, INC.
LAB f: 1B2206-1
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: NA
DATE ANALYZED: 2/25/91

SAMPLE ID: W-022091-PS-001 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

2
3
ND

51 J

DETECTION
LIMIT

1
1
1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:

Bromochloromethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122) (49-121)
(73-131) (70-123)

98
100



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: 1B2206-1
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

SAMPLE ID: W-022091-PS-001 SUN BANK
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

1

1

1

']

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis (2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-1
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

SAMPLE ID: W-022091-PS-001 SUN BANK
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene 85
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

L

I

NOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

102
98
78

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)

J
J



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-1
MATRIX: WATER

SAMPLE ID: W-022091-PS-001 SUN BANK

RECEIVED:
EXTRACTED:

DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION f: E84059
ACID EXTRACTABLE ORGAN ICS

TARGET COMPOUND LIST - GC/MS
HRS84297

1

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dinethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable linit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluo ropheno1
Phenol-d5
2,4,6-Tribromophenol

22
12
44

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-1
MATRIX: WATER

SAMPLE ID: W-022091-PS-001 SUN BANK

EXTSACTABLK OBGAHICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION *: £84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown
Diethyl benzene
Tetraaethyl benzene

Tetraaethyl benzene
Unknown ketone
Unknown

Unknown
Unknown
Unknown

Unknown aroaatic

10 ug/L
6.0 ug/L
14 ug/L

20 ug/L
42 ug/L
63 ug/L

16 ug/L
38 ug/L
26 ug/L

11 ug/L



-Ill WADSWORTH/ALERT
III LABORATORIES, INC.

1 COMPANY: CONESTOGA-ROVERS
-' LAB I: 1B2206-1

MATRIX: WATER

1 SAMPLE ID: W-022091-PS-001

& ASSOCIATES, INC. DATE
DAT*
DATE

SUN BANK

RECEIVED: 2/22/91
EXTRACTED: 2/25/91
ANALYZED: 3/12/91

^ CERTIFICATION #: E84059

J

1

1
taw*

- ] Alpha-BHC
J Beta-BHC

ta- Delta-BHC

J Lindane
Heptachlor
Aldrin

jl Heptachlor Epoxide
Endosulfan I

-f Dieldrin

4,4'-DDE
» Endrin
1 Endosulfan II

bW'

4,4'-DDD
"I Endosulfan Sulfate
J 4,4'-DDT

1 Methoxychlor
| Endrin-Ketone

"* Alpha-Chlordane

I Ganaa-Chlordane
— Toxaphene

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

HRS84297

DETECTION LIMIT

0.2
0.2
0.2

0.2
0.2
0.2

0.2
0.2
0.2

0.2
0.2
0.2

0.2
0.2
0.2

0.5
2.0
1.0

1.0
9.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate

DIL
DIL

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

v >

COMPANY : CONESTOGA-ROVERS fc ASSOCIATES, INC.
LAB I: 1B2206-1
MATRIX: HATER

SAMPLE ID: H-022091-PS-001 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/12/91

CERTIFICATION *: E84059
POLYCHLORINATED BIPHENYLS
TARGET COMPOUND LIST - GC

HRS84297 I
I
1*

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

L

I

i

L

ROTE: ND (None Detected, lower detectable Unit = 1
ND* (None Detected, lower detectable limit = 2

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(n)xylene 49

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



Ill WADSWORTH /ALERT
LABORATORIES. INC.

ll

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-2
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/S1
NA

2/22/91

SAMPLE ID: W-022091-PS-002 SUN BANK
CERTIFICATION I: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromod ichloromethane

Bromoform
Bromome thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroe thane
Chloroform
Chlorome thane

D ibromoch lorone thane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1 , 1 , 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

;1

D
U'

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

103
100
101

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WAOSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-2
MATRIX: WATER

SAMPLE ID: V-022091-PS-002 SUN BANK

VOLATILE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/22/91

CERTIFICATION I: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Dimethylethyl benzene
Methyl propyl benzene
Diethyl benzene isoner

Unknown
Diethyl benzene isomer
Methyl-Bethylethyl benzene isoner

Unknown
Tetraaethyl benzene
Naphthalene

Methyl-nethylethyl benzene isoner

2.2 ug/L
2.3 ug/L
3.4 ug/L

8.2 ug/L
2.3 ug/L
5.8 ug/L

2.5
2.2
3.4

ug/L
ug/L
ug/L

2.3 ug/L



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 1B2206-2 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 2/25/91

SAMPLE ID: W-022091-PS-002 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene • ND 1
Toluene ND 1

Ethylbenzene ND 1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bromochloromethane (78-122) (49-121) 102
Trifluorotoluene (73-131) (70-123) 98



WADSWORTH/ALE--
LABORATORIES, INC.

COMPANY: CONESTOGA-BOVERS & ASSOCIATES, INC
LAB f: 1B2206-2
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

SAMPLE ID: W-022091-PS-002 SUN BANK
CERTIFICATION *: £84059

BASE/NEUTRAL EZTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Broaophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-D ichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/- Lir--
LABORATORIES, INC.

COKPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 1B2206-2 DATE EXTRACTED: 2/22/91
MATRIX: WATER DATE ANALYZED: 2/27/91

SAMPLE ID: W-022091-PS-002 SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGAHICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND >
Indeno (1,2,3-cd) pyrene ND i,
Isophorone ND

2-Methylnaphthalene ND I
Naphthalene 11
Nitrobenzene ND

2-Nitronaniline ND* t
3-Nitronaniline ND*
4-Nitronaniline ND* |

K-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND .
Phenanthrene ND I

t»

Pyrene ND
1,2,4-Trichlorobenzene ND |

L

VOTE: ND (None Detected, lower detectable Unit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
HATER SOLID

Nitrobenzene-d5 97 (22-135) (10-155)
Fluorobiphenyl 102 (34-140) (12-153)
Terphenyl-dl4 76 (10-132) (13-140)



WADSWORTH/A..EF-
LABORATORIES, INC.

I I

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-2
MATRIX: HATER

SAMPLE ID: W-022091-PS-002 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION I: E84059
ACID EXTRACT-ABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

l l
Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitropbenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable linit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

22
65
66

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/ALE=r
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB I: 1B2206-2 DATE EXTRACTED: 2/25/91
MATRIX: WATER DATE ANALYZED: 3/ 7/91

SAMPLE ID: W-022091-PS-002 SUN BANK
CERTIFICATION f: E84059

POLYCHLORINATED BIPHKNYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable liait = .25 ug/L) as rec'd
ND* (None Detected, lower detectable limit = .50 ug/L) as rec'd

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Tetrachloro(a)xylene 73 (33-122) (32-154)



IWADSWORTH/ALERT
LABORATORIES. INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-3
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91

SAMPLE ID: W-022091-PS-003 SUN BANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

ll

Acetone
Benzene
Bronod i chlo romethane

Bronoform
Bronomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone ND**
Methylene chloride ND
4-Methyl-2-pentanone ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

NOTE: KD (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo f1uoroben zene

100
103
99

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



II WADSWORTH/ALEr-
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-3
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: NA
DATE ANALYZED: 2/25/91

SAMPLE ID: W-022091-PS-003 SUN BANK
CERTIFICATION I: £84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:

Bronochloronethane
Tri fluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

95
98



WADSWORTH/.-..!-:;
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: 1B2206-3
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

SAMPLE ID: W-022091-PS-003 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

1

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/AuEPT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB t: 1B2206-3 DATE EXTRACTED: 2/22/91
MATRIX: WATER DATE ANALYZED: 2/27/91

SAMPLE ID: H-022091-PS-003 SUN BANK
CERTIFICATION *: E84059

RASE/NEUTRAL EXTRACTABLE OBGAHICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: % ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 108 (22-135) (10-155)
Fluorobiphenyl 110 (34-140) (12-153)
Terphenyl-dl4 75 (10-132) (13-140)



WADSWORTH/ALER-
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-3
MATRIX: WATER

J SAMPLE ID: W-022091-PS-003 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION f: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

1 Benzole Acid
4-Chloro-3-methy1pheno1
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable Unit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

21
63
36

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/A.E •-
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-3
MATRIX: WATER

SAMPLE ID: W-022091-PS-003 SUN BANK

EXTRACTABLE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION *: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Chlorobenzofuran
Unknown ketone

5.0 ug/L
140 ug/L



,

£ * 1 WADSWORTH/A,.£--
III LABORATORIES, INC.
HI

] COMPANY: CONESTOGA-ROVERS
1 LAB I: 1B2206-3

MATRIX: WATER

SAMPLE ID: W-022091-PS-003

& ASSOCIATES, INC.

SUN BANK

CHLORINATED PESTICIDES

V ;

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

CERTIFICATION *:

2/22/91
2/25/91
3/ 2/91

E84059
HRS84297

| TARGET COMPOUND LIST - GC

,
, Alpha-BHC

Beta-BHC
J Delta-BHC

I Lindane
Heptachlor
Aldrin

1 Heptachlor Epoxide
Endosulfan I

1 Dieldrin

' 4,4'-DDE
Endrin

1 Endosulfan II

4,4'-DDD
| Endosulfan Sulfate
| 4,4'-DDT

, Methoxychlor
I Endrin-Ketone
' Alpha-Chlordane

Gana-Chlordane
Toxaphene

RESULTt

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

(ug/L ) DETECTION

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.04
0.2
0.1

0.1
1.0

LIMIT

•GTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(a)xylene
Dibutylchlorendate

48
23

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH /,'- L. E FT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVEBS & ASSOCIATES, INC.
LAB f: 1B2206-3
MATRIX: WATER

SAMPLE ID: W-022091-PS-003 SUN BANK

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/25/91
DATE ANALYZED: 3/ 7/91

CERTIFICATION *: E84059
POLYCHLOBINATED BIPHKNYLS
TARGET COMPOUND LIST - GC

HRS84297

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

NOTE: ND (None Detected, lower detectable liait = .25
ND* (None Detected, lower detectable Halt =0.5

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(m)xylene 59

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



WADSWORTH/AL[£R-
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-4
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91

SAMPLE ID: W-022091-PS-004 SUN BANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichlorome thane

Bromoform
Bromome thane
2 -Bu tan one

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochlorome thane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

ROTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

100
101
100

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



II WADSWORTH/ALEP-
LABORATDRIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 1B2206-4 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-004 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bromochloromethane (78-122) (49-121) 112
Trifluorotoluene (73-131) (70-123) 98



i -or

WADSWORTH// L'riv'
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB t: 1B2206-4
MATRIX: WATER

RECEIVED: 2/22/91
DATE EXTRACTED: 2/22/91
DATE ANALYZED: 2/27/91

SAMPLE ID: W-022091-PS-004 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL KXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

1

1

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a}anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo{ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethy1)ether KD
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-D i chlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



c
WADSWORTH/ALE'~7
LABORATORIES, INC.

COMPANY: CONESTOGA- ROVERS i ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB *: 1B2206-4 DATE EXTRACTED: 2/22/91
MATRIX: WATER DATE ANALYZED: 2/27/91

SAMPLE ID: W-0 2 2 091 -PS-004 SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2) I

Hexachloroethane ND
Indeno{1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

I

ROTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable Unit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: % ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 99 (22-135) (10-155)
Fluorobiphenyl 111 (34-140) (12-153)
Terphenyl-dl4 74 (10-132) (13-140) J



WADSWORTH/A.E; -
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB *: 1B2206-4
MATRIX: WATER

SAMPLE ID: W-022091-PS-004 SUN BANK

DAP RECEIVED: 2/22/91
DATE EXTRACTED: 2/22/91
DATE ANALYZED: 2/27/91

CERTIFICATION I: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dinethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachloropheno1

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation linit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

63
16
64

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/AL^
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-4
MATRIX: WATER

SAMPLE ID: W-022091-PS-004 SUN BANK

EXTRACTABLE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION #: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown
Unknown ketone

3.0 ug/L
59 ug/L



I I
1

1

\ '

J WADSWORTH/ALEF^
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVEBS
LAB # : 1B2206-4
MATRIX: WATER

SAMPLE ID: W-022091-PS-004

*

& ASSOCIATES, INC. DATE
DATE
DATE

SUN BANK

RECEIVED:
EXTRACTED:
ANALYZED:

CERTIFICATION f:

1

1
)

•
j

1

j
*

}
1

1

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endr in-Ke tone
Alpha-Chlordane

Ganna-Chlo rdane
Toxaphene

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

•ESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

2/22/91
2/25/91
3/ 2/91

E84059
HRS84297

DETECTION

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.04
0.2
0.1

0.1
1.0

LIMIT

VOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

66
37

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-4
MATRIX: HATER

SAMPLE ID: W-022091-PS-004 SUN BANK

POLYCHLOEINATED BIPHENYLS
TARGET COMPOUND LIST - GC

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/25/91
DATE ANALYZED: 3/ 7/91

CERTIFICATION *: E84059
HRS84297

1

PCB-1016
PCB-1221.
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

VOTE: ND (None Detected, lower detectable limit = .25
ND* (None Detected, lower detectable limit =0.5

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(«)xylene 45

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91

SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION I: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronod i chloromethane

Bromoform
Bromome thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibronochloromethane
1 , 1-Di chloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Tri chloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

NOTE: ND (None Detected, lower detectable limit = 1 ug/L)
ND* (None Detected, lower detectable limit = ug/L)
ND** (None Detected, lower detectable limit = 10 ug/L)
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

as rec'd
as rec'd
as rec'd

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

97
101
100

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138) '
(89-128)
(83-128)



Ill WADSWOFITH/ALERT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/28/91

SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

1
PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:

Bronochloromethane
Trifluorotoluene

ACCEPTABLE LIMITS
HATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

106
98



WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC
LAB f: 1B2206-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET CONFOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo{a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)nethane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexy1)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dinethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ROTE: ND (None Detected, lower detectable limit = 10 ug/L } as rec'd
ND* (None Detected, lower detectable liait = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB I: 1B2206-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EZTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

1

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylanine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

-' HOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation Halt; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nit robenzene-d5
Fluorobiphenyl
Terphenyl-dl4

77
93
69

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 1B2206-5 DATE EXTRACTED: 2/22/91
MATRIX: WATER DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION f: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND* L
4-Chloro-3-methylphenol ND
2-Chlorophenol ND •

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND ,
2,4-Dinitrophcnol ND* !

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND I
4-Methylphenol ND V

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND i
2.4.5-Trichlorophenol ND *"
2.4.6-Trichlorophenol ND

VOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)

• B (Compound detected in method blank associated with this sample)
(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 11 (17-95) (24-118)
Phenol-d5 47 (11-89) (17-124)
2,4,6-Tribromophenol 71 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVEBS & ASSOCIATES, INC.
LAB f: 1B2206-5
MATRIX: WATER

SAMPLE ID: H-022091-PS-005 SUN BANK

KXTRACTABLE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

CERTIFICATION f: E84059
HRS84297

1

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown
1-Octanol
Unknown

19 J ug/L
9.0 J ug/L
140 J ug/L



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-5
MATRIX: HATER

SAMPLE ID: W-022091-PS-005 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/11/91

CERTIFICATION I: E84059
CHLORINATED PESTICIDES

TARGET COMPOUND LIST - X
HRS84297

RESULT (ng/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gawpa-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.12
0.6
.25

.25
2.0

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

47
63

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH /ALERT
LABORATORIES, INC.

I COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
~" LAB |: 182206-5 DATE EXTRACTED: 2/25/91
* MATRIX: WATER DATE ANALYZED: 3/ 7/91

J SAMPLE ID: W-022091-PS-005 SUN BANK
CERTIFICATION *: E84059

] POLYCHLOBINATED BIPHENYLS HRS84297
I TARGET COMPOUND LIST - GC

I PCB-1016 ND
- PCB-1221 ND

PCB-1232 ND

I PCB-1242 ND
PCB-1248 ND

| PCB-1254 ND

PCB-1260 ND
^ PCB-1262

; VOTE: ND (None Detected, lower detectable limit = .25 ug/L) as rec'd
{ ND* (None Detected, lower detectable linit = .50 ug/L) as rec'd

(Not Analyzed)

f SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
J WATER SOLID

Tetrachloro(«)xylene 59 (33-122) (32-154)



WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-6
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91
L

SAMPLE ID: W-022091-PS-006 SUN BANK
CERTIFICATION I: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloronethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chlorpforn
Chlorooethane

Dibromochlorome thane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

1 , 1-Dichloroethene
1,2-Dichloroethene (Total)
1 ,2-Dichloropropane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Tr i chlo roethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

ND

1

MOTE: ND (None Detected, lower detectable limit = 1
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable limit = 10

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

104
99
QQ

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)

LOW LEVEL
(85-138)
(89-128)
fR3-19RI



III WADSWOFITH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-6
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: NA
DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-006 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY:

Bromochloromethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

102
98



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB #: 1B2206-6
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
2/28/91

SAMPLE ID: W-022091-PS-006 SUN BANK
CERTIFICATION *: E84059

1ASE/NEUTRAL EXTRACTABLE ORGAN ICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

r
I-

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a}anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo{a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlo robenz ene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

I

L
L

HOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

J

J



Ill WADSWORTH /ALERT
LABORATORIES. INC.

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB t: 1B2206-6
MATRIX: WATER

DATE fcBCBIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
2/28/91

SAMPLE ID: W-022091-PS-006 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylanine ND
N-Nitrosodi-n-propylanine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable liait = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation liait; estiBated value)
B (Compound detected in Method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

90
103
66

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED; 2/22/91 [
LAB f: 1B2206-6 DATE EXTRACTED: 2/25/91 «
MATRIX: WATER DATE ARALYZED: 2/28/91

SAMPLE ID: W-022091-PS-006 SUN BANK L
CERTIFICATION f: E84059

ACID EXTRACT-ABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

L
Benzole Acid ND* • L
4-Chloro-3-methylphenol ND
2-Chlorophenol ND i

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND ,
2,4-Dinitrophenol ND* I

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND
2-Methylphenol ND 1

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND i
2.4.5-Trichlorophenol ND !"
2.4.6-Trichlorophenol ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd -
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample) [,

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS j
HATER SOLID "̂

2-Fluorophenol 12 (17-95) (24-118)
Phenol-d5 47 (11-89) (17-124) [
2,4,6-Tribromophenol 48 (10-134) (10-156) L



III WADSWORTH/ALERT
LABORATORIES, INC.

J COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-6

j MATRIX: WATER
L- SAMPLE ID: W-022091-PS-006 SUN BANK

] EXTBACTABLE ORGANICS
-1 OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
2/28/91

CERTIFICATION |: E84059
HRS84297

MASS SPECTBOMETEB/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

1

Unknown
Unknown aroaatic

140 ug/L
8.0 ug/L



WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-6
MATRIX: WATER

SAMPLE ID: W-022091-PS-006 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/ 2/91

CERTIFICATION #: E84059
CHLORINATED PESTICIDES

TARGET COMPOUND LIST - GC
HRS84297

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaana-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.04
0.2
0.1

0.1
1.0

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

36
22

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-6
MATBIX: WATER

SAMPLE ID: W-022091-PS-006 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/12/91

POLYCHLOBINATED BIPHENYLS
TARGET COMPOUND LIST - GC

CERTIFICATION *: E84059
HRS84297

j

1

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND«
ND

ND
ND
ND

ND

NOTE: ND (None Detected, lower detectable limit = .25
ND* (None Detected, lower detectable limit =0.5

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(•)xylene 49

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



WADSWORTH/ALERT
—LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: 1B2206-7
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
MA

2/23/91.

SAMPLE ID: W-022091-PS-007 SUN BANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

L
ii
r

Acetone
Benzene
Bromodichloromethane

Bronoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloronethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichlorop'ropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methy1-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

t

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

97
102

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)

LOW LEVEL
(85-138)
(89-128)

lt)t



Ill WADSWORTH /ALERT
LABORATORIES, INC.

J

I
i-̂

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-7
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/28/91

SAMPLE ID: W-022091-PS-007 SUN BANK
CERTIFICATION I: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

Ll
.1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:

Bronochloronethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

105
99



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS i ASSOCIATES, INC
LAB *: 1B2206-7
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

SAMPLE ID: W-022091-PS-007 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EZTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)«ethane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene . ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl 'phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed) U

J



WADSWORTH /ALERT
LABORATORIES, INC.

J

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-7
MATRIX: WATER

DATE"RECEIVED: 2/22/91
DATE EXTRACTED: 2/22/91
DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-007 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - 6C/MS (2 of 2)

1

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylaaine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L)
ND* (None Detected, lower detectable Unit = 50 ug/L)
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

as rec'd
as rec'd

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

105
108
71

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91 \
LAB #: 1B2206-7 DATE EXTRACTED: 2/22/91 M
MATRIX: WATER DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-007 SUN BANK r
CERTIFICATION #: E84059 T

ACID EXTRACTABLE ORGANICS HRS84297 ,
TARGET COMPOUND LIST - GC/MS 1

L
Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND .

I
2,4-Dichlorophenol ND k"
2,4-Dimethylphenol ND
2,4-Dinitrophcnol ND* j

y
2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND i
4-Methylphenol ND S«

2-Nitrophenol ND ,
4-Nitrophenol ND* }
Pentachlorophenol ND*

Phenol ND |
2.4.5-Trichlorophenol ND «
2.4.6-Trichlorophenol ND

NOTE: ND (None Detected, lower detect&ble limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 12 (17-95) (24-118)
Phenol-d5 51 (11-89) (17-124)
2,4,6-Tribromophenol 48 (10-134) (10-156)



V

II | WADSWORTH/ALERT
| | LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS
LAB #: 1B2206-7
MATRIX: WATER

SAMPLE ID: W-022091-PS-007

'"! •'•

4 ASSOCIATES, INC. DATE
DATE
DATE

SUN BANK

}

RECEIVED:
EXTRACTED:
ANALYZED:

CERTIFICATION f :

1 -
]

] Alpha-BHC
j Beta-BHC

Delta-BHC

I Lindane
Heptachlor
Aldrin

• Heptachlor Epoxide
Endosulfan I

I Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
] Endosulfan Sulfate
' 4,4' -DDT

] Methoxychlor
j Endrin-Ketone

Alpha-Chlordane

Gama-Chlordane
Toxaphene

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

2/22/91
2/25/91
3/ 2/91

E84059
HRS84297

DETECTION

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.02

.04
0.2
0.1

0.1
1.0

LIMIT

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(o)xylene
Dibuty1ch1orendate

66
76

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-7
MATRIX: WATER

SAMPLE ID: W-022091-PS-007 SUN BANK

DATE RECEIVED;
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/ 7/91

CERTIFICATION f: E84059
POLYCHLORINATED BIPHENYLS
TARGET CONFOUND LIST - GC

HRS84297

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

•GTE: ND (None Detected, lower detectable limit = .25
ND* (None Detected, lower detectable limit = .50

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(•)xylene 57

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)



WADSWORTH /ALERT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB #: 1B2206-8
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91

SAMPLE ID: W-022091-PS-008 SUN BANK
CERTIFICATION f: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Bronomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloronethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

NOTE: ND {None Detected, lower detectable limit = 1 ug/L)
ND* (None Detected, lower detectable limit = ug/L)
ND** (None Detected, lower detectable limit = 10 ug/L)
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

as rec'd
as rec'd
as rec'd

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Rrnmo f1 no roben zene

99
100
98

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB «: 1B2206-8
MATRIX: WATER

SAMPLE ID: W-022091-PS-008 SUN BANK

VOLATILE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/23/91

CERTIFICATION *: E84059
HRS84297

1

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Methylethyl benzene
Propyl benzene
Diaethylethyl benzene isoner

Methylpropyl benzene isoner
Diethyl benzene isoner
Unknown

Methyl-methylethyl benzene isomer
Methyl-nethylethyl benzene isoner
Tetramethyl benzene

1.9 ug/L
9.9 ug/L
1.7 ug/L

1.3 ug/L
2.3 ug/L
4.2 ug/L

1.4
4.1
1.4

ug/L
ug/L
ug/L

Naphthalene 1.0 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-8
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: NA
DATE ANALYZED: 2/28/91

SAMPLE ID: W-022091-PS-008 SUN BANK
CERTIFICATION I: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY:

Bronochlorotaethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

100
98



WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB f: 1B2206-8
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

SAMPLE ID: W-022091-PS-008 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene ' ND
Acenaphthylene ND
Anthracene ND

Benzo(a)anthracene ND
Benzo(b)fluoranthene ND
Benzo(k)fluoranthene ND

Benzo(ghi)perylene ND
Benzo(a)pyrene ND
Benzyl alcohol ND

Bis(2-chloroethoxy)nethane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclbpentadiene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L )
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-8MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

SAMPLE ID: W-022091-PS-008 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hcxachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene 11
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylanine ND
N-Nitrosodi-n-propyla»ine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = SO ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

103
113
145

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-8
MATRIX: WATER

SAMPLE ID: W-022091-PS-008 SUN BANK

RECEIVED: 2/22/91
DATE EXTRACTED: 2/22/91
DATE ANALYZED: 2/28/91

CERTIFICATION I: E84059
ACID RXTRACTABLE ORGAN I CS

TARGET COMPOUND LIST - GC/MS
HRS84297

Benzole Acid
4-Chloro-3-methylphenol
2-Chloropheno1

2,4-Dichlorophenol
2,4-Dinethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable Unit = 50 ug/L) as rec'd
J (Detected, but below quantitation linit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

15
63
73

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-8
MATRII: HATER

SAMPLE ID: W-022091-PS-008 SUN BANK

KZTRACTABLE OBGAHICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/28/91

CERTIFICATION f: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (USDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown ketone
Unknown

2 ug/L
56 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS A ASSOCIATES, INC.
LAB f: 1B2206-8
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/11/91

SAMPLE ID: W-022091-PS-008 SUN BANK
CERTIFICATION f: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

USULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.12
0.6
.25

.25
2.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate

155
31

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-8
MATRIX: WATER

SAMPLE ID: W-022091-PS-008 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/13/91

CERTIFICATION *: E84059
POL7CHLORINATED BIPHENYLS
TARGET COMPOUND LIST - GC

HRS84297

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

•OTE: ND (None Detected, lower detectable liait = 1
ND* (None Detected, lower detectable limit = 2

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(«)xylene 109

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



ii WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-9
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 009 SUN BANK

2/22/91
NA

2/23/91

CERTIFICATION f: E84059
VOLATILE ORGANICS HRS82497

TARGET COMPOUND LIST - GC/MS

J

Acetone
Benzene
Bronodichloronethane

Bronoforn
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND--
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene 0.4 J

2-Hexanone ND**
Methylene chloride ND
4-Methyl-2-pentanone ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene 0.8 J
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

'd

ROTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Rrnmnfl

99
100
95

ACCEPTABLE LIMITS
•WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-9
MATRIX: WATER

SAMPLE ID: 009

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/28/91

SUN BANK
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1

1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estinated value)

SURROGATE RECOVERY:

Bromochloronethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

101
98



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB *: 1B2206-9
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 009

2/22/91
2/22/91
3/ 1/91

SUN BANK
CERTIFICATION *: E84059

BASE/NEUTRAL EZTBACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ROTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



Ill WADSWORTH/ALERT
LABORATORIES. INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-9
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 009

2/22/91
2/22/91
3/ 1/91

SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylanine ND
Phenanthrene ND

*

Pyrene ND
1,2,4-Trichlorobenzene ND

k
t

MOTE: ND (None Detected, lower detectable Unit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

113
121
53

ACCEPTABLE LIMITS
HATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: 1B2206-9
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/22/91
DATE ANALYZED: 3/ 1/91

SAMPLE ID: 009 SUN BANK
CERTIFICATION I: E84059

ACID EXTRACTABLE ORGANICS
TARGET COMPOUND LIST - GC/MS

HRS84297

1

1

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dinethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

15
65
67

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



Ill WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-9
MATRIX: WATER

SAMPLE ID: 009 SUN BANK

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/25/91
DATE ANALYZED: 3/11/91

CERTIFICATION f: E84059
CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

HRS84297

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Dclta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
AIpha-Ch1ordane

Gamna-Ch1o rdane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.15
0.8
0.3

0.3
3.0

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(•)xylene
Dibutylchlorendate

89
41

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



Ill WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-9
MATRIX: HATER

SAMPLE ID: 009 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/ 8/91

CERTIFICATION I: E84059
POLYCHLOBIMATED BIPHENYLS
TARGET COMPOUND LIST - GC

HRS84297

1
PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

MOTE: ND (None Detected, lower detectable limit = .30
ND* (None Detected, lower detectable limit = .60

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(m)xylene 74

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-10
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 010 SUN BANK

2/22/91
NA

2/25/91

CERTIFICATION f: E84059
VOLATILE ORGANICS HRS82497

TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bronoform
Brononethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

DibroBochloroaethane
1.1-Dichloroethane
1.2-Dichloroethane

100,000
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND**
460
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

H

L

MOTE: ND (None Detected,
ND* (None Detected,
ND** (None Detected,

lower detectable limit = 250
lower detectable limit =
lower detectable limit = 2,500

ug/L)
ug/L)
ug/L)

as rec'd
as rec'd
as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo f1uo robenzene

103
107
101

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



II WADSWORTH/ALERT
LABORATORIES, INC. "* 'i

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 1B2206-10 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 3/ 1/91

SAMPLE ID: 010 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

] Xylenes ' ND 1
} Benzene ND * 1

Toluene ND 1

1 Ethylbenzene ND 1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value}

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID %

Bromochloronethane (78-122) (49-121) 105
Trifluorotoluene (73-131) (70-123) 99



111-= WADSWORTH/ALERT
^ORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB *: 1B2206-10
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
3/ 1/91

i
.T

SAMPLE ID: 010 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k}fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexy1}phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-D i chlorobenz idine ND*
Diethyl phthalate ND

Dinethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



Ill WADSWORTH /ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-10
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 010

2/22/91
2/22/91
3/ 1/91

SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylanine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Ni trobenzene-dS
Fluorobiphenyl
Terphenyl-dl4

143
119
65

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB I: 1B2206-10
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: 010 SUN BANK

2/22/91
2/22/91
3/ 1/91

CERTIFICATION *: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-MethyIpheno1

2-Nitrophenol
4-Nitrophenol
Pentachlo ropheno1

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

VOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

28
137
26

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)
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WADSWORTH/.-.E"
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB #: 1B2206-10 DATE EXTBACTED: 2/22/91
NATBIZ: WATER DATE ANALYZED: 3/ 1/91

SAMPLE ID: 010 SUN BANK
CERTIFICATION #: E84059

EXTBACTABLK ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown 20 ug/L
2-Ethyl 1-hexanol 7.0 ug/L
Ethyl benzenanine 21 ug/L

Unknown 10 ug/L
Unknown 37 ug/L
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WADSWORTH/A,E :
LABORATORIES, INC.

HUT

| COMPANY: CONESTOGA-ROVERS
1 LAB f: 1B2206-10

MATRIX: WATER

V •'

& ASSOCIATES, INC. DATE
DATE
DATE

t

RECEIVED: 2/22/91
EXTRACTED: 2/25/91
ANALYZED: 2/28/91

1 SAMPLE ID: 010 SUN BANK
CERTIFICATION |: E84059

J

1
-*•

j
Alpha-BHC
Beta-BHC
Delta-BHC

J Lindane
Heptachlor
Aldrin

1 Heptachlor Epoxide
Endosulfan I

J
I

_*•

1
1

<***

Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-ODD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
A 1 pha-Ch 1 o rdane

Gamma-Chlordane
_ Toxaphene

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

HRS84297

DETECTION LIMIT

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.03

.06
0.3
.25

.25
1.0

! i MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(a)xylene
Dibutylchlorendate

20
28

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/.~.L!i.~T
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-10
MATRIX: WATER

SAMPLE ID: 010 SUN BANK

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/25/91
DATE ANALYZED: 3/ 8/91

CERTIFICATION *: E84059
POLYCHLORINATED BIPHENYLS
TARGET COMPOUND LIST - GC

HRS84297

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

VOTE: ND (None Detected, lower detectable limit = .35
ND* (None Detected, lower detectable limit = .70

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(•)xylene 19

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)



WADSWORTH/-1-;..= -'
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 1B2206-11
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: TRIP BLANK

2/22/91
NA

2/25/91

CERTIFICATION *: E84059
VOLATILE ORGANICS HRS82497

TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloronethane

Bromoforn
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibronochloronethane
1t1-Dichloroethane
1,2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane 0.5 J

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone ND**
Methylene chloride ND
4-Methyl-2-pentanone ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 1
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable limit = 10

ug/L)
ug/L)
ug/L)

as rec'd
as rec'd
as rec'd

J (Detected, but below quantitation liait; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

104
106
106

ACCEPTABLE LIMITS
WATER SOLID
(7.5-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB f: 162206-11 DATE EXTRACTED: NA
MATRIX: HATER DATE ANALYZED: 3/ 1/91

SAMPLE ID: TRIP BLANK
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bronochloronethane (78-122) (49-121) 101
Triflnorot.olnpm* (73-131) (70-123) 9R



WADSWORTH/--E"
LABORATORIES, INC.
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WADSWORTH//-LEP7
LABORATORIES, INC. QUALITY ASSURANCE / QUALITY CONTROL

PROGRAM SUMMARY

Wadsworth/ALERT Laboratories considers continuous analytical method performance
evaluations to be an integral portion of the data package, and routinely includes
the pertinent QA/QC data associated with various analytical result reports.
Brief discussions of the various QA/QC procedures utilized to measure acceptable
method and matrix performance follow.

Surrogate Spike Recovery Evaluations

Known concentrations of designated surrogate spikes, consisting of a number of
similar, non-method compounds or method compound analogues, are added, as
appropriate , to routine GC and GC/MS sample fractions prior to extraction and
analysis. The percent recovery determinations calculated from the subsequent
analysis is an indication of the overall method efficiency for the individual
sample. This surrogate spike recovery data is displayed alongside acceptable
analytical method performance limits at the bottom of each applicable analytical
result report sheet.

NOTE: Acceptable method performance for Base/Neutral Acid extractables is
indicated by two (2) of three (3) surrogates for each fraction with a minimum
recovery of ten (10) percent each. For Pesticides one (1) of two (2) surrogates
meeting performance criteria is acceptable.

Laboratory Analytical Method Blank Evaluations

Laboratory analytical method blanks are systematically prepared and analyzed in
order to continuously evaluate the system interferences and background
contamination levels associated with each analytical method. These method blanks
include all aspects of actual laboratory method analysis (chemical reagents,
glassware, etc.), substituting laboratory reagent water or solid for actual
sample. The method blank must not contain any analytes above the reported
detection limit. The following common laboratory contaminants are exceptions
to this rule provided they are not present . at greater than five times the
detection limit.

Volatiles
Methylene chloride
Toluene
2-Butanone
Acetone

Semi-volatiles
Dimethyl phthalate
Diethly phthalate
Di-n-butyl phthalate
Butyl benzyl phthalate
Bis (2-ethylhexyl) phthalate

Metals
Calcium
Magnesium
Sodium

A minimum of five percent (5%) of all laboratory analyses are laboratory
analytical method blanks.

sck Samr>le Evaluations

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to a laboratory reagent blank prior to extraction and
analysis. Percent recovery determinations demonstrate the performance of the
analytical method. Failure of a check sample to meet established laboratory
recovery criteria is cause to stop the analysis until the problem is resolved.
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WADSWORTH/ALE=T
LABORATORIES, INC. QUALITY ASSURANCE / QUALITY CONTROL

PROGRAM SUMMARY &&
(cont'd)

At that time all associated samples must be re-analyzed. A minimum of five
percent (5%) of all laboratory analyses are laboratory analytical method check
samples.

Matrix Soike (MS)/Matrix Spike Duplicate fMSD) Recovery Evaluations

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to two of three separate aliquots of a sequentially
predetermined sample prior to extraction and analysis. Percent recovery
determinations are calculated from both of the spiked samples by comparison to
the actual values generated from the unspiked sample. These percent recovery
determinations indicate the accuracy of the analysis at recovering actual
analytical method compounds from the matrix. Relative percent difference
determinations calculated from a comparison of the MS/MSD recoveries demonstrate
the precision of the analytical method. Actual percent recovery and relative
percent difference data is displayed alongside their respective acceptable
analytical method performance limits in the QA/QC section of the report. The
MS/MSD are considered in control when the precision is within established control
limits and the associated check sample has been found to be acceptable. A
minimum of ten percent (10%) of all analyses are MS/MSD quality control samples.

***A-**TlHh)r^A**AAA-*****AAAAAA*^

COMPOUND SAMPLE MS MSD RPD • QC LIMITS
CONC. %R£C %REC RPD RECOVERY

4,4'-DDT 0 95 112 16 22 66-119
Benzene 10 86 93 8 20 39-150

(cmpd. name) . sample lst% 2nd% Rel.% accep. method
result recov. recov. diff. perform range

Analytical Result Qualifiers

The following qualifiers, as defined below, may be appended to analytical results
in order to allow proper interpretation of the results presented:

J - indicates an estimated concentration (typically used when a dilution, matrix
interference or instrumental limitation prevents accurate quantitation of a
particular analyte).

B - indicates the presence of a particular analyte in the laboratory blank
analyzed concurrently with the samples. Results must be interpreted accordingly.

DIL - indicates that because of matrix interferences and/or high analyte
concentrations, it was necessary to dilute the sample to a point where the
surrogate or spike concentrations fell below a quantifiable amount and could not
be reported.
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WADSWORTH/ ^~T

LABORATORIES, INC.

i I

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: IB2206-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/22/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloromethane

Bromoform
Bromonethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
»

Dibronochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-l,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone ND**
Methylene chloride ND
4-Methyl-2-pentanone ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

NOTE: ND (None Detected,
ND* (None Detected,
ND** (None Detected,

lower detectable limit =
lower detectable limit =
lower detectable limit = 10

ug/L)
ug/L)
ug/L)

as rec'd
as rec'd
as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

117
102

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)

v _ _ _ _ n ...

LOW LEVEL
(85-138)
(89-128)



WADSWORTH/ _:. :i
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/25/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloromethane

Bronoform
Bronomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroe thane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bronofluorobenzene

112
102
110

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



I WADSWORTH/AL E FT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-BR
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: NA
DATE ANALYZED: 2/25/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: £84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

HOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation linit; estimated value)

SURROGATE RECOVERY:

Bronoch1oronethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122) (49-121)
(73-131) (70-123)

106
99
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WADSWORTH/ALEFT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-BOVERS & ASSOCIATES, INC.
LAB #: 1B2206-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
NA

2/28/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

1
1
1

t
i MOTE: ND (None Detected) as rec'd

J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY:

Bromochlo romethane
Trifluorotoluene

ACCEPTABLE LIMITS
WATER SOLID

(78-122)
(73-131)

(49-121)
(70-123)

101
99
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB #: 1B2206-BK DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 3/ 1/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bromochloromethane (78-122) (49-121) 112
Trifluorotoluene (73-131) (70-123) 98



WADSWORTH//-LLrn
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS &. ASSOCIATES, INC
LAB I: 1B2206-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE OBGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene ND
Acenaphthylene ND
Anthracene ND

Benzo(a)anthracene ND
Benzo(b)fluoranthene ND
Ben zo(k)f1uo ranthene ND

Benzo(ghi)perylene ND
Benzo(a)pyrene ND
Benzyl alcohol ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Din i trotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-RQVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB *: 1B2206-BK DATE EXTRACTED: 2/22/91
MATRIX: WATER DATE ANALYZED: 2/27/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND i
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND I

2-Nitronaniline ND*
3-Nitronaniline ND* !
4-Nitronaniline ND* I

N-Nitrosodiphenylaaine ND I
N-Nitrosodi-n-propylamine ND |
Phenanthrene ND

Pyrene ND !
1,2,4-Trichlorobenzene ND *

NOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed^

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 116 (22-135) (10-155)
Fluorobiphenyl 109 (34-140) (12-153)
Terphenyl-dl4 89 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS t ASSOCIATES,
LAB I: 1B2206-BK
MATRIX: WATER

SAMPLE ID: LABORATORY BLANK

INC. DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/22/91
2/27/91

CERTIFICATION *: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

Benzole Acid
4-Chloro-3-methyIpheno1
2-Chlorophenol

2,4-Dichlorophenol
2,4-DimethyIpheno1
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

15
32
53

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/Ai.Er-7
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB #: 1B2206-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
2/28/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: E84059

BASE/NEUTRAL EXTEACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)nethane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

NOTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit s 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

L
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WADSWORTH/ALEP7
LABORATORIES, INC.

V.'

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 1B2206-BR
MATRIX: WATER

DATE RECEIVED: 2/22/91
DATE EXTRACTED: 2/25/91
DATE ANALYZED: 2/28/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLK ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

ROTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

170
112
67

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



I WADSWORTH / /-. i. E RT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 2/22/91
LAB #: 1B2206-BK DATE EXTRACTED: 2/25/91
MATRIX: WATER DATE ANALYZED: 2/28/91

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Diraethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

•OTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation lioit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)
\

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 75 (17-95) (24-118)
Phenol-d5 18 (11-89) (17-124)
2,4,6-Tribromophenol 43 (10-134) (10-156)



V .'
Ill WADSWORTH/- ;_".7
III LABORATORIES. INC.

1 COMPANY: CONESTOGA-ROVERS & ASSOCIATES,
LAB f: 1B2206-BK
MATRIX: WATER

| SAMPLE ID: LABORATORY BLANK
1

CHLORINATED

INC.

PESTICIDES

V. .,'

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

CERTIFICATION *:

2/22/91
2/25/91
3/ 4/91

E84059
HRS84297

TARGET COMPOUND LIST - GC

i

Alpha-BHC
I Beta-BHC
1 Delta-BHC

I Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

i 4,4'-DDE
Endrin

| Endosulfan II

4,4'-DDD

!

Endosulfan Sulfate
4,4'-DDT

Methoxychlor
| Endrin-Ketone
» Alpha-Chlordane

| Guaa-Chlordane
] Toxaphene

RESULT

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

(ug/L ) DETECTION

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.02
0.1
.05

.05
1.0

LIMIT

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

93
84

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



II WADSWORTH/ALERT
LABORATORIES, INC.

OQMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: 1B2206-BK
MATRIX: WATER

SAMPLE ID: LABORATORY BLANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

2/22/91
2/25/91
3/ 4/91

CERTIFICATION *: E84059
POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

NOTE: ND (None Detected, lower detectable limit = .25
ND* (None Detected, lower detectable limit = 0.5

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

SURROGATE RECOVERY:

Tetrachloro(•)xylene 93

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)



1 Triangle( koratories of Houston, Inc.
PCDD/fCDF 8280 ANALYSIS Cb)

o Page 1 of 1
03/16/91

~*LE NAME....: E002672
DNCAL.......: E002669

ANALYST......: XL
~AMPLE SIZE..: 970.00

CAL DATE....: 03/08/91
-aPIKE FILE...:

CLIENT ID....: UADSUORTH
SAMPLE ID....: 1B2206-2
ANALYSIS DATE: 03/11/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 4-37-2A

PROJECT NUMBER: 263-U
DATE RECEIVED.: 02/26/91
DATE COLLECTED: 02/20/91

2378-TCDD
1378-PeCDD

_E3478-HxCDD
123678-HxCDD
-123789-HxCBD
B34678-HpCDD

I2805U
:==========s========

CONC(ppt) NUMBER

ND
ND
ND
3.7
0.21

126
1810

=========
DL

0.1
0.3
0.1

SHIPMENT
===========3====

EMPC RATIO

•

1.32
1.30
1.05
0.89

NO...
======

RT

30:10
30:45
36:15
42:17

: FL 3247

FLAGS

T3
_L_

BL,H

378-TCDF
_2378-PeCDF
23478-PeCDF

123478-HxCDF
23678-HxCDF

x534678-HxCDF
•«3789-HxCDF
|>34678-HpCDF

T234789-HpCDF
nr

JDITAL TCDD
TOTAL PeCDD

, llTAL HxCDD
JlTAL HpCDD

~ ITAL TCDF
JTAL PeCDF

T ITAL HxCDF
CJTAL HpCDF

ND
ND
ND

EMPC
0.11
0.13

ND
40.2

EMPC
165

EMPC
EMPC
13.5

216

EMPC
0.85

35.3
205

0.09
0.1
0.1

0.1

0.21

4
2

1
5
2

0.91

4.6
1.5

13.7

0.19

36.1
205

1.14
1.18

1.08

0.87

1.29
1.05

1.71
1.24
1.07

28:44
29:36

34:15

42:26

_ ITERNAL STANDARDS .RECOVERY SUMMARY

CONC <ppt)

T3C12-2378-TCDF
••8C12-2378-TCDD
|C12-HxCDD 678

•»3C12-HpCDF 678
13C12-OCDD

24.8
24.8
45.2
62.6
97.1

Z REC.

48.1
48.1
87.6
60.7
94.2

RATIO RT FLAGS

0.79
0.79
1.28
1.06
0.93

18:21
19:03
30:08
34:14
42:16

ROGATE STANDARDS RECOVERY SUMMARY
=============SB======a»=a=====xa

CONC <ppt> 2 REC. RATIO

T7C1-TCDD 15.5 60.3

RECOVERY LIMITS: 40 - 120Z.
U*.AGS: BL * FOUND IN BLANK AT CONCENTRATION < 22.

H = CONCENTRATION ABOVE CALIBRATION RANGE.
L * CONCENTRATION BELOW CALIBRATION RANGE.

8280_RPT rev:3.02

I



Page. No.
03/13/91

f!_Z 0«it

304
304

316
316

320
320

328
328 s

332

332

340 3

340

356
356

374

3
374

390

3
390

402

402

408

408

420
420

i ;.
Datchi

Ratio R7.

2.47 18:53
**» 7otal **»

0.79 18:21
*•** 7otal ***

5.32 1S:21
*** 7otal ***

0.00 19:03
*** 7otal ***

0.79 18:52
0.79 19:03

*** 7otal ***

Cl4-60 20:07
1.71 20:25

*** 7otal ***

2.09 21:56
*** 7otal ***

1.33 26:50
1.32 27:04

10.50 27:17
1.25 • 27:52
1.59 28:34

Tl.42 34:16
Ll.26 35:01
*** 7otal ***

1.25 27:45
1.98 28:34
1.28 29:00
1.32 30:10

C'.09 34:15
.32 34:52
.29 36:16

*** 7otal *##

1-28 30:08
1.26 30:43

*** 7otal ***

1.08 34:15
5.48 34:25
1.06 35:01
1.25 36:59

*** 7otal **#

1.06 34:14
*** 7otal ***

iting of E002672B.dbf o
Hatched GC Peaks / Ratio / Ret. Time

Match Match Who/
Area Rat RT REL_RT Why

32.16
32.16

3222.37
3222.37

875.49
875.49

1523.56
1523.56

3555.41
2169.49
5724.90

139.16
38.30
177.46

44.97
44.97

25.38
290.18
161.87
2544.02
18.77
184.69
653.14
3S78.05

423.45
21.14
186.31
245.01
58.05
235.91
403.30
1578.17

2713.83
3231.54
5945.37

2731.61
156.26
9593.59
53.26

12534.72

4880.69
4880.69

F 7 1.029
« of Peaks: 1

T 7 1.000
it of Peaks: 1

F r 0.9£3
H of Peaks: 1

T T 1.000
8 of Peaks: 1

T 7 0.990
T T 1.000
* of Peaks: 2

F F 1.096JSP 3 | 3 < ? |
T F 1.113
« of Peaks: 2

F F 1.151
» of Peaks: 1

7
7
F
7
F
7
7
K of

7
F
7
7
F
7
7
» of

7
7
» of

7
F
7
F
» of

F
F
F
F
7
F
F

Peaks:

F
F
F
7
F
F
F

Peaks:

7
7

Peaks:

7
F
F
T

Peaks:

0.784
0.791
0.797
0.814
0.834
1. 001*1 sp 3;3«
1.023J^r ^'

7

0.921
0.948
0.962
1.001
1.1371
1.157 LSf 3)3^;
1.204J

7

1.000
1.019

2

1.000
1.005
1.023
1.080

4

' 7 1.000.
*t of Peaks: 1



1 Triangle "~*-oratories of Houston, Inc.
PCD&. .CDF 8280 ANALYSIS <b>

Page 1 of 1
03/15/91

•*LE NAME....: E002674
; MCAL.......: E002669
*iALYST......: XL
3AMPLE SIZE..: 500.00 ml
: hL DATE....: 03/08/91
L_!KE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: 1B2206-4
ANALYSIS DATE: 03/11/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 4-37-4A

PROJECT NUMBER: 263-U
DATE RECEIVED.: 02/26/91
DATE COLLECTED: 02/20/91
SHIPMENT NO...: FL 3247

f
2378-TCDD
: "378-PeCDD
: "8478-HxCDD
ra3678-HxCDD
123789-HxCDH
^ 34678-HpCDD
_bD

CONCCppt) NUMBER

ND
ND
ND
EMPC
ND
16.8

. 319

DL EflPC RATIO RT FLAGS

8-TCDF
78-PeCDF

23478-PeCDF
,"3478-HxCDF
, 8678-HxCDF
hs4678-HxCDF
.23789-HxCDF
' 84678-HpCDF
L_34789-HpCDF
DCDF

IAL TCDD
*0TAL PeCDD

HxCDD
AL HpCDD

ND
ND
ND
ND
ND
ND
ND
6.1

ND
26.3

EMPC
ND

0.15
29.3

0.09
0.2
0.09

0.09

0.06
0.10
0.10
0.07
0.06
0.06
0.08

0.1

0.2

0.38

1.06
0.89

36:14
42:13

L_
BL

1
2

rOTAL TCDF EMPC
; [AL PeCDF ND
_fAL HxCDF 4.4 3
"OTAL HpCDF 26.9 2

. fERNAL STANDARDS RECOVERY SUMMARY

0.10

12.36

0.76

0.40

27.29

1.07 34:12

0.95 42:22

1.38
1.06

1.24
1.06

JL.
•(••MB

L

CONC (ppt) Z REC. RATIO RT FLAGS

h*Cl2-2378-TCDF
.3C12-2378-TCDD
•, h2-HxCDD 678
L_tl2-HpCnF 678
."3C12-OCDD

73.2
71.9

102
148
178

73.2
71.9

102
74.0
89.0

0.81
0.81
1.29
1.08
0.91

18:19
19:01
30:06
34:12
42:11

——

:OGATE STANDARDS RECOVERY SUMMARY
BS-=-sasB8assss=ssa;asasssBBSssssBs:

CONC (ppt) Z REC. RATIO

36.6 73.3

RT FLAGS

19:01 __

8280 RPT rev:3.02JRECOVERY LIMITS : 40 = 120Z.
_>GS: BL = FOUND IN BLANK AT CONCENTRATION < 2%.

L = CONCENTRATION BELOW CALIBRATION RANGE.



Page No. 1 tinq of E002674B.dbf
03/13/31

Hatched GC Peaks / Ratio / Ret. Time
Hatch Match

n_z
304
304

316
316

320
320

3?S
32S

332 .

332

340
340

374

374

330

330

402

402

40S

40S

420
420

424

424

442 '
••142

455
453

Omit Ratio RT.

2.33 18:50
*»* Total ***

0.81 18:13
*** Total ***

5.00 " 18:13
*** Total ***

0.00 13:01
N #** Total ***

0.80 18:50
0.81 13:01
*** Total #**

J> C 13.34 20:05
*** Total ***

1.30 27:02
1.32 27:50

•ft̂ -1.46 34:53
*** Total ***

1.50 28:58
1.54 30:07

f6.41 34:13
1.43 34:51
1.26 36:14

#** Total ***

1.23 30:06
1.28 30:41
*** Total *#*

TS £l.08 34:13
1.05 34:58

•*** Total ***

l.OS 34:12
*** Total ***

3L~3.31 34:12
1.05 34:50
l.Ot, 36:14

*** Total ***

0.35 42:22
**# Total **#

0.3? 42:13
*** Total **#

Area

61.12
61.12

7173.42
7173.42

2461.13
2461.13

2672.71
2672.71

5168.33
4737.16
3905.39

848.84
848. 84

52.80
322.12
70.10

445. 02

15.88
23.31
156.80
22.73
42.85
268.17

5338.63
5439.09
10837.72

458.82
1278. 33
1737.21

9946.06
3946.06

3788. 72
564.06
759.74
5112.52

2181.23
2181.29

15818.17
15818.17

Who/
Rat RT REL_RT Why

F F
tt of Peaks:

T T
tt of Peaks:

F F
It of Peaks:

T T
It of Peaks:

T T
T T
# of Peaks:

F F
8 of Peaks:

T F
T F
F F
It of Peaks:

F F
F T
F F
F F
T F
It of Peaks:

T T
T T
tt of Peaks:

T T
T F
It of Peaks:

T T
8 of Peaks:

F F
T F
T T
8 of Peaks:

T T
It of Peaks:

T T
8 of Peaks:

1.028
1

1.000
1

0.963
1

1.000
1

0.990
1.000

2

1.096]SP 3
1

0.790
0.814
1.023JSP 31.

3

0.962
1.001
1.13711.158 [fry
1.204J

5

1.000
1.019

2

i.ooo3MV
1.022

2

1.000
' 1

i.is&Js? D:
1.157
1.204

3

1.004
1

1.001
1

HI



Triangl V laboratories of Houston r Inc. V ' Page 1 of 1
_' PCDD/PCDF 8280 ANALYSIS Cb)

IFILE NAME....
; JCONCAL.......
~ ANALYST. .....

SAMPLE SIZE..
ICAL DATE....

- SPIKE FILE...
=============
NAME

~ 2378-TCDD
12378-PeCDD
123478-HxCDD

^ 123673-HxCDD
,123789-HxCDD
il234678-Hp6HD

- OCDD

2378-TCDF
L 12378-PeCDF.
23478-PeCDF .
1123478-HxCDF
jl23678-HxCDF

"" 234678-HxCDF
,123789-HxCDF
{1234678-HpCDF

-J1234739-HpCDF
OCDF

JTOTAL TCDD
TOTAL PeCDD
|TOTAL HxCDD
JTOTAL HpCDD

.TOTAL TCDF
ITOTAL PBCDF

-TOTAL HXCDF
TOTAL HpCDF

: E002677
• E002669
: XL
: 965.00 ml
• 03/08/91

CLIENT ID. . . . : UADSUORTH
SAMPLE ID....: 1B2206-5
ANALYSIS DATE: 03/11/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

: SP82805U
=======================================

CONCCppt) NUMBER DL EMPC

ND
ND
ND
9.3
0.31

319
7530

ND
ND
ND
1.1

EMPC
ND
ND
133
EMPC
719

0.46
5.0
56.4

.647

0.12
2.1

108
787

0.09
0.2
0.1

0.06
0.10
0.10

0.22
0.06
0.09

4.78

2 6.47
1 5.94
4 56.76
2

2 0.27
1
5 111.13
2 803. 17

TLI NUMBER. . . . :
' : a,.

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

" RATIO RT

1.26 30:06
1.24 30:40
1.05 36:13
0.89 42:21

1.29 28:31

1.10 34:12

0.90 42:27

0.80
1.76
1.26
1.05

0.71
1.61
1.30
1.07

03/15/91

4-37-5A

263-U
02/26/91
02/20/91
FL 3247

FLAGS

IT
j__
_
BL,H

——

——

——

I.̂'INTERNAL STANDARDS RECOVERY SUMMARY
XAME

'13C12-2378-TCDF
43C12-2378-TCDD
J!3C12-HxCDD 678

-i3C12-HpCDF 678
13C12-OCDD

CONC (ppt) Z REC. RATIO RT FLAGS

JSUI

34.7
34.5
51.6
80.9
108

67.1
66.6
99.5
78.1
104

0.80
0.80
1.29
1.07
1.01

18:19
19:01
30:05
34:11
42:19

^SURROGATE STANDARDS RECOVERY SUMMARY

NAME

'37C1-TCDD

CONC <ppt) Z REC. RATIO FLAGS

18.0 69.6

RECOVERY LIMITS : 40 » 120 Z.
-'FLAGS: BL - FOUND IN BLANK AT CONCENTRATION < 22.

H - CONCENTRATION ABOVE CALIBRATION RANGE.
* L «= CONCENTRATION BELOW CALIBRATION RANGE.

RT

19:01 __

8280 RPT rev:3.02
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T •' Triangle joratories of Houston, Inc. : Page 1 of 1
_) - PCDD/i-COF 8280 ANALYSIS <b)

-1LE NAME....: E002678 CLIENT ID....:
JNCAL.......: E002669 SAMPLE ID....:

ANALYST. .....: XL ANALYSIS DATE:
-4MPLL SIZE. . : 950.00 «1 SAMPLE MATRIX:

JAL DATE, . , : 03/08/91 SAMPLE ORIGIN:
^IKE FILE...: SP82805U

tE CONCCpptJ NUMBER DL

2378-TCDD ND 0. 10
1378-PeCDD ND 0. 2
J3478-HxCOD ND 0.10

^23678-^x000 ND 0. 09
'• ̂ 3789-HxCflD ND 0.09

i '34678-HpCDD 4. 1
U,1DD 77. 3

J78-TCDF ND 0. 06
_)378-PeCDF HD 0.1
23478-PeCDF ND 0.1
'13478-HxCDF ND 0.06

J3678-HxCDF ND 0.06
•234678-HxCDF ND 0. 05
? 13789-HxCDF ND 0. 07

|34678-HpCDF 1.6
T*34789-HpCDF ND 0. 1
OCDF 7.3

_JTAL TCDD EMPC
TOTAL PeCDD ND 0.2
"$TAL HxCDD EMPC

JTAL HpCDD 7.3 2

TQTAL TCDF EMPC
JTAL PeCDF ND o.i

T-JTAL HxCDF 0.95 2
TOTAL HpCDF 7.5 2
1

_ITERNAL STANDARDS RECOVERY SUMMARY

WE CONC Cppt) Z REC.

:3C12-2378-TCDF 37.0 70.4
i^C12-2378-TCDD 36.6 69.6

C12-HxCDD 678 52.7 100
— C12-HpCDF 678 91.1 86.5
•-3C12-OCDD 98.4 93.4
i

^JRROGATE STANDARDS RECOVERY SUMMARY

"f«E CONC <ppt> Z REC.

r/Cl-TCDD 17.2 65.4

UADSUORTH TLI NUMBER....:
1B2206-6
03/11/91 PROJECT NUMBER:
WATER DATE RECEIVED.:
N/A DATE COLLECTED:

- SHIPMENT NO...:
===========================

EMPC RATIO RT

1.05 36:12
0.89 42:10

1.13 34:11

0.96 42:19

6.1

0.09
1.05

0.20

1.36
1.09

RATIO RT

0.81 18:17
0.81 19:00
1.28 30:04
1.07 34:09
0.90 42:09

RATIO RT

19:00

03/15/91

4-37-6A

263-U '
02/26/91
02/20/91
FL 3247

FLAGS

•
__
•MW

^«_____

T~
J&L

IT

IT

——

——

=======
FLAGS

^^_^^

r======

FLAGS

____

RECOVERY LIMITS : 40 - 120 %.
JAGS: BL = FOUND IN BLANK AT CONCENTRATION < 22.

L = CONCENTRATION BELOU CALIBRATION RANGE.

8280 RPT rev:3.02



Page No.
.-• •* / 4 ̂ / n 4
<Jj/iJt ?1

fl_Z Omit

304
304

316
316

320
320

~*>Q

-1-8 s323

332

332

340 r>

340

374

374

390

390

402

402

408

408

420
420

424

424

442
442

45S '
458

470
470

1

Hatched

Ratio RT.

2.59 13:49
*** Total ***

0.81 18:17
*** Total ***

5.06 18:17 '
*** Total *«*

0. 00 19:00
*** Total ***

0.81 18:48
0.81 19:00
#** Total ***

> £" 14.70 20:04
*** Total ***

1.31 27:00
1.40 27:49

^ f 1.17 34:57
*** Total ***

/"6.14 34:10
3> LI. 36 36:13

*** Total ***

1.28 30:04
1.28 30:38

*** Total ***

1.13 34:11
1.05 34:56

*** Total ***
1.07 34:09
*** Total ***

J)C3.29 34:09
1.05 34:48
1.05 36:i2
*** Total ***

0.96 42:19
**« Total ***

0.89 42:10
*** Total ***

0.90 42:09
!g, 4^ £• > r\^^" î̂ *-^ TV T. IwvZi*- •• 7T Tl

sting of E00267SB.dbf

GC Peaks / Ratio / Ret.

Area

50.12
50. 12

5973. 04
5973.04

1988.00
1988.00

2074.91
2074.91

4503.14
3973.34
8476.48

175.51
175.51

18.42
121.96
40.29
180.67

147.92
17.50
165.42

4211.53
4424.03
8635.56

202.42
646.01
848.43

9391.55
9391.55

3120.94
220. 38
278.96
3620.78

984.20
984.20

6144.77
6144.77

5725.09
5725.09

Time
natch Ratch
Rat RT

F F
8 of Peaks:

T T
ft of Peaks:

F F
ft of Peaks:

T T
ft of Peaks:

T T
T T
ft of Peaks:

F F
8 of Peaks:

T F
T F
T F
ft of Peaks:

F F
T F
ft of Peaks:

T T
T T
ft of Peaks:

T T
T F
ft of Peaks:

T T
ft of Peaks:

F F
T F
T T
ft of Peaks:

T T
ft of Peaks:

T T
ft of Peaks:

T T
8 of Peaks:

Who/
REL_RT Why

1.029
1

1.000
1

0.962
*-

1.000
'-

0.989
1.000

2

1.09835P 3i
1

0.791
0.815
1.0233ŝ  3lJ

3

1.136"]
1.205jtf 3J

•5

1.000
1.019

2

1.001
1.023

2

1.000
1

1.136JSP 3)
1.157
1.204

3

1.004
1

1.000
1

1.000
1



__ •* Triangle Laboratories of Houston, Inc. >•«•> Page 1 of 1
j PCDC' IiF 8280 ANALYSIS <b> ; 03/15/91

u.'
ILE NAME • E002679 CLIENT IDr-'--« UAneUQRTH TLI NUMBER....: 4-37-7A

}CAL . . • E002669 SAMPLE ID,. ...: 1B2206-7
ILYST......: XL ANALYSIS DATE: 03/11/91 PROJECT NUMBER: 263-U

'AMPLE SIZE..: 930.00 mi SAMPLE MATRIX: WATER DATE RECEIVED.: 02/26/91
"*)L DATE • 03/08/91 SAMPLE ORIGIN: N/A DATE COLLECTED: 02/20/91

i JKE FILE. . . : SP82805W SHIPMENT NO...: FL 3247
i^*BS5SSSSSSS5SSSSSSttSrS5=SSSSSSSSSSSS~SS*aSSBSSSS:ss:BSK—S==S=SK— •»———•»——•———-•• ———— •—- ——— ————

AME CONC(ppt) NUMBER DL EMPC RATIO RT FLAGS

— IS-TCDD ND
2378-PeCDD ND

]478-HxCDD ND
J678-HxCDD ND

"23789-HxCDD ND
-^4678-HpCtiD 0.16

|D 4.0

378-TCDF ND
j78-PeCDF ND

;_/78-PeCDF ND
23478-HxCDF ND
' 1678-HxCDF ND

J678-HxCDF ND
2^3789-HxCDF ND
^4678-HpCDF 0.04

M789-HpCDF ND
bfiF 0.26

IAL TCDD EMPC
LjAL PeCDD ND
DTAL HxCDD ND
' lAL HpCDD 0.32 2

3TAL TCDF EMPC
"•V^L PeCDF EMPC

ttL HxCDF ND
>nAL HpCDF 0.23 2

JERNAL STANDARDS RECOVERY SUMMARY

AHE CONC Cppt) Z

12-2378-TCDF 33. 1
1C12-2378-TCDD 34.3
?r!2-HxCDD 678 51.7

12-HpCDF 678 97.1
U.12-OCDD 92.5

JROGATE STANDARDS RECOVERY SUMMARY

\n£ CONC (ppt) Z

f-TCDD 16.7

0.09 __
0.2 __
0.09 __
0.08 __
0.09 __

0.99 36:10 _L_
0.90 42:12 BLfL

0.06 __
0.09 __
0.09 __
0.06 __
0.05 __
0.05 __
0.06 __

0.91 34:13 _L_
0.09 __

0.93 42:21 _L_

6.21 __
0.2 __
0.09 __

0.99 __

0.34 _ .
0.28 __

0.05 __
0.99 __

REC. RATIO RT FLAGS

64.8 0.81 18:20 __
67.2 0.80 19:02

101 1.29 30:06 __
95.2 1.07 34:12 _ _
90.7 0.90 42:11 __

REC. RATIO RT FLAGS

65.6 19:02 __

RECOVERY LIMITS : 40 - 120 Z.
3S: BL = FOUND IN BLANK AT CONCENTRATION < 2 Z.

L = CONCENTRATION BELOU CALIBRATION RANGE.

8280 RPT rev:3.02



' —
Pag* Ho. 1 iting of E002679B.dbf
03/13/51

Hatched GC Peaks / Ratio / Ret. Time
Match

fi_Z Cff.it Ratio RT. Area Rat

304 2.36 18:51 54.57 F
304 *** Total *** 54.57 8 of

316 0.81 18:20 6356.07 T
316 **« Total *** 6356.07 8 of

320 5.02 18:20 2211.96 F
0.23 20:08 44.56 F

320

328

328

332

332

340

340

390
390

402

402

408
406

420
420

424
424

442
442

43S
453

470
470

*** Total *#*

0.
S> t-'o.

00 19:02
00 19:42

*** Total #**

0.
0.
79 18:51
80 19:02

«** Total ***

J> f 15.
0.
30 20:09
01 21:48

*** Total *#*

3 C5.63 34:13
*** Total «»*

1.
1.

**#

1.
***

A •

##*

jf s*— ̂ *-#*#
*vV.

*#*

0.
*#*

0.
**#

29 30:06
28 30:41
Total ***

06 34:59
Total **#

07 34:12
Total *«*

30 34:12
Total *#*

93 42:21
Total ***

90 42:12
Total ***

90 42:11
Total ***

2256.,52

2393.84
493.87
2887.

5144.

,71

14
4405.51
9549.

5546.
1224.
6770.

144.
144.

4398.
4547.
8945.

24.
24.

10620.
10620.

3862.
3862.

34.
34.

331.
331.

5710.
5710.

65

22
36
58

28
28

22
50
72

33
33

46
46

04
04

72
72

32
32

35
35

»

T

T
M

T
T
tt

F
F
8

r

It

T
T
*

T

tt

T
It

F
8

i
#

T
8

T
ft

of

of

of

of

of

of

of

of

of

of

of

of

1

natch
RT

F
Peaks:

T
Peaks:

F
F
Peaks:

T
F
Peaks:

T
T
Peaks:

F
F
Peaks:

F
Peaks:

T
T
Peaks:

r
Peaks:

T
Peaks:

F
Peaks:

T
Peaks:

T
Peaks:

T
Peaks:

Who/
REL_RT Uhy

1.02B
1

1.000
«
X

*;

0.963
1.058

^
X .
j

0.
i.

i.
1.

1.

1.
1.

1.

1.

1.

1.

1.

1.

*%

.000

.035JSP *i 31) O'JK-
TJ

990
,000

2

0993 Sf> 3)3̂  J 0/-J
189
^

137̂ Sr3|3̂ / c?/,̂
1

000
019
2

023
1

000
4i „

136 7 Cp -?f7"> i (?/ _j.J*" J J 'i v / i"Ja '

004
1

000
1.

000
1

*

•

t

•"I

!•

1
J Hi

-\
L

' i

!
1
i
f

r

¥

u

*** End of Report ***
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WADSWORTH/A;.E = T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB *: L0302-1 DATE EXTRACTED: KA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAKPLE ID: W-113090-PS-01 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes 19 5
Benzene 2 J 5
Toluene ND 5

Ethvlbenzene 73 5

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY:' ACCEPTABLE LIMITS
WATER SOLID X

Bromochloromethane (78-122) (49-121) 116
Trifluorotoluene (73-131) (70-123) 98



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB #: L0302-1
MATRIX: WATER

SAMPLE ID: W-113090-PS-01

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k}fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzota,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
ND* (None Detected, lower detectable limit - 54 ug/L ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/AL£f-.T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS t ASSOCIATES, INC.
LAB I: L0302-1
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-01 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EZTRACTABLE ORGANICS HRS84297
TABGET COMPOUND LIST - GC/MS (2 of 2)

J

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylanine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) dry weight
ND* (None Detected, lower detectable Unit » 54 ug/L) dry weight
J (Detected, but below qnantitation liait; estiaated value)
& (Compound detected in aethod blank associated with this saaple)

(Not Analyzed)

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

22
66
13

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/AuERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB I: L0302-1 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-01 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

ACID EITRACTABLE ORGAN ICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-nethylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

•

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

MOTE: ND (None Detected, lower detectable limit =11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 54 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)
— (Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
WATER SOLIb

2-Fluorophenol 21 " (17-95) (24-118)
Phenol-d5 20 (11-89) (17-124)
2,4,6-Tribromophenol 83 (10-134) (10-156)



WADSWORTH/ALERl
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-1 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-01 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

EXTRACTABLE ORGAN ICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Dihydro-methyl IH-indene isoner 7.0 ug/L
Tetranethyl benzene isoaer 19 ug/L
Dioethylphenyl ethanone isomer 12 ug/L

Unknown 5.0 ug/L



v B £ WADSWORTH/ALERT
1 1 fe LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS
LAB *: L0302-1
MATRIX: WATER

SAMPLE ID: W-113090-PS-01

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4.4' -DDE
Endrin
Endosulfan II

4.4' -DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Ganma-Chlordane
Toxaphene

i ASSOCIATES, INC. DATE
DATE
DATE

RECEIVED: 12/ 3/90
EXTRACTED: 12/ 5/90
ANALYZED: 12/10/90

SUN BANK-FT. LAUDERDALE , FL
CERTIFICATION *: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate \

108
45

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-1
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-01 SUN BANK-FT. LAUDERDALE , FL
CERTIFICATION #: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

VOTE: ND (None Detected, lower detectable limit = 5
ND* (None Detected, lower detectable liait = 10
•— I Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd



LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-2
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

12/ 4/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzerte

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1. 1-Trichloroethane
1.1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
6.0

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1.2-Dichloropropane ND

Total Xylenes 5.0

NOTE: ND (None Detected, lower detectable limit = 1.0
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable limit = 10

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo f1uorobenzene

100
107
113

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



1

1

WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOG A-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
1 LAB #: L0302-2 DATE EXTRACTED: NA
! MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE,FL
| CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes 4 1
Benzene ND 1
Toluene ND 1

Ethylbenzene 7 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

BroBochloromethane (78-122) (49-121) 111
Trifluorotoluene (73-131) (70-123) 98



WADSWORTH/AL.T."
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS t ASSOCIATES, INC
LAB #: L0302-2
MATRIX: WATER

SAMPLE ID: W-113090-PS-02

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: *E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k}fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis{2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chlqroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-D i chlorobenz ene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethy1 phthalate ND

Dinethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 12 ug/L ) dry weight
ND* (None Detected, lower detectable limit = 60 ug/L ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALER"
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: L0302-2
MATRIX: HATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION t: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene • ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylaaine ND
N-Nitrosodi-n-propylanine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

VOTE: ND (None Detected, lower detectable limit = 12 ug/L) dry weight
ND* (None Detected, lower detectable limit = 60 ug/L) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:.

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

24
65
10

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/ALER'
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVEES & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB I: L0302-2 DATE EXTRACTED: 127 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-nethylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

VOTE: ND (None betected, lower detectable limit = 12 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 60 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:. X ACCEPTABLE LIMITS
HATER SOLID

2-Fluorophenol 13 (17-95) (24-118)
Phenol-d5 11 (11-89) (17-124)
2,4,6-Tribromophenol 91 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS &. ASSOCIATES, INC.
LAB f: L0302-2
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/11/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE , FL
CERTIFICATION #: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4' -DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4' -DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamna-Chlordane
Toxaphene

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

2.0
2.0
2.0

2.0
2.0
2.0

2.0
2.0
2.0

2.0
2.0
2.0

2.0
2.0
2.0

10.0
2.0
20.0

20.0
20.0

HOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(«)xylene
Dibutylchlorendate \

DILUT
DILUT

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-2 DATE EXTRACTED: 12/ 5/90
MATRIX: WATER DATE ANALYZED: 12/11/90

SAMPLE ID: W-113090-PS-02 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION t: E84059

POLYCHLOBINATED BIPHKNYLS HRS84297
TARGET COMPOUND LIST - 60

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable limit = 25 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd

(Not Analyzed)



T WADSWORTH/ALERT
LABORATORIES, INC.

1

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-1
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
NA

12/12/90

SAMPLE ID: W-112890-PS-03 SUN BANK
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloronethane

Bronoforn
Bromone thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroe thane
Chloroform
Chloromethane

Dibroraochlorome thane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

48
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 . 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1.1.2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1 , 1 ,2-Trichloroethane

Trichlorpethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 1.0
ND* (None Detected, lower detectable limit = 10
ND** (None Detected, lower detectable limit =

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

ACCEPTABLE LIMITS

111
105
101

WATER
(75-123)
(92-107)
(86-115)

SOLID
(85-126)
(89-124)
(84-124)

LOW LEVEL
. (85-138)
( 89-128 )
(83-128)

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150



WADSWORTH/ALEF.T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVEKS t ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB *: K3004-1 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 4/90

SAMPLE ID: W-112890-PS-03 SUN BANK
CERTIFICATION I: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/1 ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estiaated value)

SURROGATE RECOVERY:, ACCEPTABLE LIMITS
HATER SOLID Z

Bronochloroaethane (78-122) (49-121) 112X
Trifluorotoluene (73-131) (70-123) 100X



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB *: K3004-1
MATRIX: WATER

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 6/90

SAMPLE ID: W-112890-PS-03 SUN BANK
CERTIFICATION *: E84059

BASE/NEUTRAL EITRACTABLK ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphtbene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB *: K3004-1 DATE EXTRACTED: 12/ 3/90
MATRIX: WATER DATE ANALYZED: 12/ 6/90

SAMPLE ID: W-112890-PS-03 SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND
3-Nitronaniline ND
4-Nitronaniline ND

8-Kitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:. I ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 27 (22-135) (10-155)
Fluorobiphenyl 78 (34-140) (12-153)
Terphenyl-dl4 16 (10-132) (13-140)



1
111

WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-1
MATRIX: WATER

SAMPLE ID: W-112890-PS-03 SUN BANK

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 6/90

CERTIFICATION I: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

Benzcic Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylpheno1

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable Unit = 55 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:,

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

12
21
59

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: K3004-1
MATRIX: WATER

SAMPLE ID: W-112890-PS-03 SUN BANK

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/10/90

CERTIFICATION #: E84059
HRS84297

Alpha-BHC
Beta-BHC
Delta-BHC

RESULT (ug/L ) DETECTION LIMIT

ND
ND
ND

.1

.1

.1

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

ND
ND

ND
ND
ND

.1

.1

.1

.1

.1

.1

4,4'-DDE
Endrin
Endosulfan II

4.4'-ODD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Ch1o rdane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

NOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate \

121
51

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



T WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: K3004-1
MATRIX: WATER

SAMPLE ID: K-112890-PS-03 SUN BANK

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/10/90

CERTIFICATION *: E84059
POLYCHLORINATED BIPHEKYLS
TARGET COMPOUND LIST - GC

HRS84297

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

NOTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable limit = 2.0

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-3
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

12/ 4/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloromethane

Bronoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroe thane
Chloroform
Chloromethane

Dibronochloromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

79
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 1.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

102
105
98

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALEF.T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB I: L0302-3 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION #: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

«

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation Unit; estimated value)

SURBOGATE RECOVERY? ACCEPTABLE LIMITS
WATER SOLID X

Broaochloronethane (78-122) (49-121) 99
Trifluorotoluene (73-131) (70-123) 99



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS fc ASSOCIATES, INC
LAB t: L0302-3
MATRIX: WATER

SAMPLE ID: W-113090-PS-04

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SUN BANK-FT. LAUDERDALE , FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGAN I CS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-BroBOphenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 15 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 74 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: L0302-3
KATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

VOTE: ND (None Detected, lower detectable limit = 15 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 74 ug/L) as rec'd
J (Detected, but below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

N i trobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

23
67
17

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/ALEF7
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-3 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE, FL
CERTIFICATION f: E84059

ACID EXTBACTABLE OBGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND
2-Methylphenol ND I

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

ROTE: ND (None Detected, lower detectable limit = 15 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 74 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)
V

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 14 (17-95) (24-118)
Phenol-d5 11 (11-89) (17-124)
2,4,6-Tribromophenol 103 (10-134) (10-156)



WADSWORTH/ALER7
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-3
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE, FL
CERTIFICATION *: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaaaa-Chlordane
Toxaphene

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.9

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate

96
89

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-3 DATE EXTRACTED: 12/ 5/90
NATRIX: WATER DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-04 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

FOLYCHLOBINATED BIPHKNYLS HRS84297
TA1GET CONFOUND LIST - GC

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

•OTK: ND (None Detected, lower detectable Unit =2.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit =4.0 ug/L) as rec'd

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: L0302-4
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

•12/ 4/90

SAMPLE ID:- W-113090-PS-05 SUN BANK-FT. LAl'DERDALE, FL
CERTIFICATION I: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Brouoaethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibronochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methy1-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

ROTE: ND (None Detected, lower detectable limit =1.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit - 10 . ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

99
99

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)

LOW LEVEL
(85-138)
(89-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-4 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: . 12/ 5/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID 2

Bromochloronethane (78-122) (49-121) 109
Trifluorotoluene (73-131) (70-123) 97



WADSWORTH/A.ERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB t: L0302-4
MATRIX: WATER

SAMPLE ID: W-113090-PS-05

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: .12/10/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

BASE/NEUTRAL EITEACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-D ichlorobenz ene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dinethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L } dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALER"
LABORATORIES, INC.

COHPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90 ^
LAB #: L0302-4 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL •
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE OBGANICS HRS84297 ]
TARGET COMPOUND LIST - GC/MS (2 of 2) I

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

j
[

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND j
Phenanthrene • ND »

Pyrene ND {
1,2,4-Trichlorobenzene ND ^

BOTE: ND (None Detected, lower detectable liait = 11 ug/L) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 22 (22-135) (10-155)
Fluorobiphenyl 67 (34-140) (12-153)
Terphenyl-dl4 13 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-4
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E840S9

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methy1pheno1

2-Nitrophenol
4-Nitrophenol
Pentach1oropheno1

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND*
ND*
ND

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 56 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

16
13
118

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/ALE-.T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-4
MATRIX: WATER

DATE BECKIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

EXTRACTABLE ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Henanedioic acid, dicyclohexyl ester 120 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-4
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/14/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaoaa-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

.6

3.0
.6
6.0

6.0
6.0

ROTE: ND (None Detected) as rec'd
(Not Analyzed)

SOBBOGATB RECOVERY:

Tetrachloro (. n) xy lene
Dibutylchlorendate

DILUT
DILUT

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/A.ERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: L0302-4
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
12/ 6/90
12/10/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

EXTRACTABLE ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Henanedioic acid, dicyclohexyl ester 120 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

( )

COMPANY: CONESTOGA-ROVERS 4 ASSOCIATES, INC.
LAB #: L0302-4
MATRIX: WATER

DATE RECEIVED; 12/ 3/90
DATE EXTRACTED: 127 5/90
DATE ANALYZED: 12/14/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION I: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L ) DETECTION LIMIT

Alpha- BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaana-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.6

. 6

.6

. 6

. 6

. 6

.6

.6

.6

.6

. 6

.6

.6

.6

.6

3.0
. 6
6.0

6.0
6.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(«)xylen«
Dibutvlchlorendate

DILUT
DILUT

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY t CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-4
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATB EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/14/90

SAMPLE ID: W-113090-PS-05 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

•OTE: ND (None Detected, lower detectable limit =3.0
ND* (None Detected, lower detectable limit =6.0

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: COKESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-2
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
NA

12/ 9/90

SAMPLE ID: W-112890-PS-06 SUN BANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloronethane

Bromoform
Bromonethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1.2-Dichloropropane ND

cis-l,3-Dichloropropene ND
trans-l,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xvlenes ND

MOTE: ND (None Detected, lower detectable limit = 1.0 ug/L) as rec'd
ND* (None Detected, lower detectable linit = 10 ug/L) as rec'd
ND** (None Detected, lower detectable limit = ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:'

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

ACCEPTABLE LIMITS

99
106
98

WATER
(75-123)
(92-107)
(86-115)

SOLID
(85-126)
(89-124)
(84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150

i
In



WADSWORTH/ALERT
LABORATORIES, INC.

I COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB I: K3004-2 DATE EXTRACTED: NA

I MATRIX: WATER DATE ANALYZED: .12/ 4/90

SAMPLE ID: W-112890-PS-06 SUN BANK
CERTIFICATION #: E84059

] HRS84297
J SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

j

1

DETECTION
PARAMETER RESULT (ug/1 ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

BroBochloromethane (78-122) (49-121) 109X
Trifluorotoluene (73-131) (70-123) 99X



WADSWORTH/ALERT
LABORATORIES. INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-2 DATE EXTRACTED: 12/ 3/90
MATRIX: WATER DATE ANALYZED: 12/ 6/90

SAMPLE ID: W-112890-PS-06 BUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND [
Isophorone ND

2-Methylnaphthalene ND '.
Naphthalene ND *
Nitrobenzene ND

2-Nitronaniline ND I
3-Nitronaniline ND
4-Nitronaniline ND |

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND (
Phenanthrene ND

b

Pyrene ND
1,2,4-Trichlorobenzene ND j

L

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)
>

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-dS 36 (22-135) (10-155)
Fluorobiphenyl 91 (34-140) (12-153)
Terphenyl-dl4 20 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: K3004-2
MATRIX: WATER

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 6/90

SAMPLE ID: W-112890-PS-06 SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h) anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene* ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit =11 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB #: K3004-2 DATE EXTRACTED: 12/ 3/90
MATRIX: WATER DATE ANALYZED: .12/ 6/90

SAMPLE ID: W-112890-PS-06 SUN BANK
CERTIFICATION I: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-»ethylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND* j
2-Methylphenol ND I
4-Methylphenol ND

2-Nitrophenol ND I
4-Nitrophenol ND* . *
Pentachlorophenol ND*

Phenol ND I
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

NOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 10 (17-95) (24-118)
Phenol-d5 22 (11-89) (17-124)
2,4,6-Tribromophenol 66 (10-134) (10-156)



B | g WADSWORTH/ALERT
||| LABORATORIES, INC.

1
COMPANY: CONESTOGA-ROVERS
LAB #: K3004-2

, MATRIX: WATER
i

SAMPLE ID: W-112890-PS-06

& ASSOCIATES, INC. DATE
DATE
DATE

SUN BANK

RECEIVED: 11/30/90
EXTRACTED: 12/ 3/90
ANALYZED: .12/ 8/90

CERTIFICATION f: E84059

1

j

j Alpha-BHC
J Beta-BHC

Delta-BHC

| Lindane
Heptachlor

i Aldrin

Heptachlor Epoxide
Endosulfan I

f Dieldrin
\

4,4 ' -DDE

I Endrin
Endosulfan II

i 4 ,4 ' -DDD
Endosulfan Sulfate
4 , 4 ' -DOT

j Methoxychlor
1 Endrin-Ketone

Alpha-Chlordane

Gamma-Chlordane
Toxaphene

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

HRS84297

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.*!

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(B)xylene
Dibutylchlorendate

76
37

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-2 DATE EXTRACTED: 12/ 3/90
MATRIX: WATER DATE ANALYZED: .12/ 8/90

SAMPLE ID: W-112890-PS-06 SUN BANK
CERTIFICATION I: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND i
PCB-1221 ND* *
PCB-1232 ND

PCB-1242 ND L
PCS-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

L
L

VOTE: ND (None Detected, lower detectable limit =2.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit =4.0 ug/L) as rec'd

(Not Analyzed)



f-1 WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOG A-ROVERS t ASSOCIATES, INC.
LAB f: L0302-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

•12/ 4/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoforn
Bronone thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chlorome thane

Oibronochlorone thane
1 , 1-Dichloroe thane
1.2-Dichloroethane

ND**
ND
2.0

ND
ND
ND**

ND
ND
ND

ND
8.0
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroe thane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

Total Xylenes ND

DOTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable linit =
ND** (None Detected, lower detectable limit = 10 ug/L)
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd

as rec'd

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

104
93

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)

LOW LEVEL
(85-138)
(89-128)



WADSWORTH/ALER-
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-5 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: • 127 5/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

ROTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bronochloromethane (78-122) (49-121) 119
Trifluorotoluene (73-131) (70-123) 96



WADSWORTH/A_£RT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB *: L0302-5
MATRIX: WATER

SAMPLE ID: W-113090-PS-07

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: .12/10/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

BASE/NEUTRAL EITRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

1

Acenaphthene
Acenaphthylene
Anthracene

Benzol a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dinethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALEFT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-5 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

BASE/NKUTRAL EXTRACTABLE OBGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND ^
Isophorone ND

2-Methylnaphthalene ND '
Naphthalene ND L

Nitrobenzene ND

2-Nitronaniline ND* h
3-Nitronaniline ND*
4-Nitronaniline ND* |

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND .
Phenanthrene ND

ta

Pyrene ND
1,2,4-Trichlorobenzene ND

•GTE: ND (None Detected, lower detectable limit = 11 ug/L) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)t
SUBBOGATE RECOVERY: X ACCEPTABLE LIMITS

WATER SOLID
Nitrobenzene-d5 19 (22-135) (10-155)
Fluorobiphenyl 74 (34-140) (12-153)
Terphenyl-dl4 67 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB 1: L0302-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
12/ 6/90
.12/10/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-Methylphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND*
ND*
ND

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 56 ug/L) as rec'd
J (Detected, but below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

2-Fluoropheno1
Phenol-d5
2,4,6-TribroBOphenol

18
16
131

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADS WORTH/A LEFT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVEBS t ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-5 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: • 12/10/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

KITRACTABLK ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Unknown 94 ug/L



111
WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: L0302-5
MATRIX: HATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: .12/13/90

SAMPLE ID: K-113090-PS-07 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION I: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

•

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II

4, 4 '-ODD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Retone
Alpha-Chlordane

Gana-Chlordane
Toxaphene

. RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

•GTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro (•) xylene1
Dibutylchlorendate

95
78

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB I: L0302-5 DATE EXTRACTED: 12/ 5/90
MATRIX: WATER DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: -E84059

POLYCHLOBINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

K3B-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ' ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

•DTK: ND (None Detected, lower detectable limit = 3.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit =6.0 ug/L) as rec'd

(Not Analyzed)

Route 3 - Box 235 / Bartow. FL 33830 / (813) 533-2150



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB #: L0302-8
MATRIX: SOIL

SAMPLE ID: S-113090-PS-13

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

X MOISTURE: 20

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethy1)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroani.line ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

•OTB: ND (None Detected, lower detectable limit = .42 mg/kg ) dry weight
ND* (None Detected, lower detectable limit =2.1 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-8 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indcno(l,2,3-cd)pyrenc ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

B-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

BOTE: ND (None Detected, lower detectable limit = .42 mg/kg) dry weight j
ND* (None Detected, lower detectable limit =2.1 mg/kg) dry weight [.
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed) :̂

SURROGATE RECOVERY:'* X ACCEPTABLE LIMITS
WATER SOLID '

Nitrobenzene-d5 32 (22-135) (10-155) L
Fluorobiphenyl 86 (34-140) (12-153)
Terphenyl-dl4 92 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-8 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: £84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

X MOISTURE: 20

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

MOTE: ND (None Detected, lower detectable limit = .42 mg/kg) dry weight
ND* (None Detected, lower detectable limit =2.1 ng/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:* X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 11 (17-95) (24-118)
Phenol-d5 25 (11-89) (17-124)
2,4,6-Tribromophenol 141 (10-134) (10-156)



WADSWORTH/A LL-T"
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB |: L0302-8
MATRIX: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

X MOISTURE: 4

RESULT (ing/kg) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaama-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate *

78
96

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALEFT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: L0302-8
MATRIX: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

1
PCS-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

MOISTURE: 4

ND
ND*
ND

ND
ND
ND

ND

MOTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable limit =2.0

(Not Analyzed)

mg/kg) dry weight
mg/kg) dry weight

L:



WADSWORTHMLERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-9
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: W-113090-PS-14

12/ 3/90
NA

12/ 7/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: 'E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichlorooethane

ND**
ND
2.0

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

Bronofom
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibroaochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND
ND
ND**

ND
ND
ND

ND
7.0
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

2-Hexanone
Methylene chloride
4-Methy1-2-pen tanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

•OTE: ND (l*one Detected, lower detectable limit = 1.0
ND* (None Detected, lower detectable Unit =
ND** (None Detected, lower detectable limit = 10

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

99
102
94

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



1
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WADSWORTH/ALERT
LABORATORIES, INC. " ;

COMPANY: CONESTOGA-ROVERS t ASSOCIATES. INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-9 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
1 PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
i Benzene ND 1
| Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation Unit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
't WATER SOLID %

BroBOchloronethane (78-122) (49-121) 116
Trifluorotoluene (73-131) (70-123) 97



WADSWORTH/ALER7
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB f: L0302-9
MATRIX: WATER

SAMPLE ID: W-113090-PS-14

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/13/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: -E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a}anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fl'uoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

L

L

MOTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
NT* (None Detected, lower detectable limit = 56 ug/L ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

J
J



WADSWORTH/ALEF.T
LABORATORIES, INC.
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COMPANY: CONESTOGA-ROVERS &. ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB *: L0302-9 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: 'E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

K-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 11 ug/L) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 42 (22-135) (10-155)
Fluorobiphenyl 79 (34-140) (12-153)
Terphenyl-dl4 73 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

"fcoMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED; 12/ 3/90
LAB t: L0302-9 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: -E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/NS }

»

Benzoic Acid ND*
4-Chlorb-3-methylphenol ND
2-Chlorophenol . ND |

• it
2,4-Dichlorophenol ND
2,4-Dimethylphenol ND ;
2,4-Dinitrophenol ND* j.

2-Methyl-4,6-dinitrophenol ND* i
2-Methylphenol ND 1
4-Methylphenol ND *

2-Nitrophenol ND* j
4-Nitrophenol ND* >
Pentachlorophenol ND

Phenol ND L
2.4.5-Tr i chloropheno1 ND
2.4.6-Trichlorophenol ND i

ROTE: ND (None Defected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 56 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 67 (17-95) (24-118)
Phenol-d5 19 (11-89) (17-124)
2,4,6-Tribromophenol 187 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

EXTRACTABLE ORGANICS HRS84297
OTHER COMPOUNDS

J

1
MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

with their estimated concentrations

Di-(2-ethylhexyl) ester of adipic acid 45 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/11/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: 'E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-ODD
Endosulfan Sulfate
4,4*-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamna-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(•)xylene
Dibutylchlorendate

107
89

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-9 ' DATE EXTRACTED: 12/ 5/90
MATRIX: WATER DATE ANALYZED: 12/11/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: 'E84059

POLYCHLOBINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND
, PCB-1221 ND*

PCB-1232 ND

PCB-1242 ND
) PCB-1248 ND
1 PCB-1254 ND

I PCB-1260 ND
PCB-1262 --

i lOTB: ND (None Detected, lower detectable limit = 2 . 0 ug/L) as rec'd
'- ND* (None Detected, lower detectable limit = 4 . 0 ug/L) as rec'd

v — (Not Analyzed)u
1



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: 0302-10
MATRIX: WATER

SAMPLE ID: TRIP BLANK

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: NA
DATE ANALYZED: 12/ 7/90

CERTIFICATION *: 'E84059
VOLATILE OBGANICS HRS82497

TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloronethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 1.0
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable Unit = 10

ug/L)
ug/L)
ug/L)

as rec'd
as rec'd
as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

8QBBOGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

98
100
97

ACCEPTABLE LIMITS
HATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADS WORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES. INC. DATE RECEIVED: 127 3/90
LAB f: 0302-10 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: TRIP BLANK
CERTIFICATION #: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene . ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
1 J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
i * WATER SOLID X

Bromochloronethane (78-122) (49-121) 109
Trifluorotoluene (73-131) (70-123) 98

I
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WADSWORTH/ALERT
LABORATORIES, INC.

.1
I

QUALITY ASSURANCE / QUALITY COKTROL
PROGRAM SUMMARY

Wadsworth/ALERT Laboratories' QA/QC program consists of a system of standard
operating procedures and practices which maintain high quality standards of
operation throughout all component laboratory activities. Furthermore, this
QA/QC program verifies and ensures these high quality standards of operation
through continuous, documented surveillance and evaluation of acceptable
analytical method performance. These continuous method performance evaluations
are achieved through the systematic insertion of quality control samples into,
at least, 15% of all laboratory analyses.

Wadsworth/ALERT Laboratories considers continuous analytical method performance
evaluations to be an integral portion of the data package, and routinely includes
the pertinent QA/QC data associated with various analytical result reports.
Brief discussions of the various QA/QC procedures utilized to measure acceptable
method and matrix performance follows.

Surrogate Spike Recovery Evaluations

Known concentrations of designated surrogate spikes, consisting of a number of
similar, non-method compounds or method compound analogues, are added, as
appropriate, to routine GC and GC/MS sample fractions prior to extraction and
analysis. The percent recovery determinations calculated from the subsequent
analysis is an indication of the overall method efficiency for the individual
sample. This surrogate spike recovery data is displayed alongside acceptable
analytical method performance limits at the bottom of each applicable analytical
result report sheet.

*************** **************|?yftKtpT.Ff*********** ******************

SURROGATE SPIKE % RECOVERY

Toluene-d8 98% 85-115
2-Fluorophenol 45% 21-100

(cmpd. name) (% recovered) (acceptable method
performance range)

NOTE: Acceptable method performance for Base/Neutral Acid extractables is
indicated by two (2) of three (3) surrogates for each fraction meeting
performance criteria, with a minimum recovery of ten (10) percent each.

Matrix Spike (MS)/Matrix Spike Duplicate (MSP) Recovery Evaluations

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to two of three separate aliquots of a sequentially
predetermined sample, prior to extraction and analysis. Percent recovery
determinations are calculated from both of the spiked samples by comparison to
the actual values generated from the unspiked sample. These percent recovery



WADSWORTH/ALERT
LABORATORIES, INC.

QUALITY ASSURANCE / QUALITY CONTROL
PROGRAM SUMMARY

(cont'd)

determinations indicate the accuracy of the analysis at recovering actual
analytical method compounds from the matrix. Relative percent difference
determinations calculated from a comparison of the MS/MSD recoveries, also,
demonstrate the precision of the analytical method. Actual percent recovery and
relative percent difference data is displayed alongside their respective
acceptable analytical method performance limits in the QA/QC section of the
report. A minimum of ten percent (10%) of all analyses are MS/MSD quality
control samples.

a*************************** * EXAMPLE************ *****************
COMPOUND SAMPLE MS MSD RPD QC LIMITS

CONC. %REC %REC RPD RECOVERY

4,4'-DDT 0 95 112 16 22 66-119
Benzene 10 86 93 8 20 39-150

(cmpd. name) sample lst% 2nd% Rel.% accep. method
result recov. recov. diff . perform range

Analytical Method Blank Evaluations

Laboratory analytical method blanks are systematically prepared and analyzed in
order to continuously evaluate the system interferences and background
contamination levels associated with each analytical method. These method blanks
include all aspects of actual laboratory method analysis (chemical 'reagents,
glassware, etc.), substituting laboratory reagent water or solid for actual
sample. A minimum of five percent (5%) of all laboratory analyses are laboratory
analytical method blanks.

Laboratory Analytical Method Check Sample Evaluations

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to a laboratory reagent blank prior to extraction and
analysis. Percent recovery determinations demonstrate the performance of the
analytical method. A minimum of five percent (5%) of all laboratory analyses
are laboratory analytical method check samples.

Analytical Result Qualifiers

The following qualifiers, as defined below, may be appended to analytical results
in order to allow proper interpretation of the results presented:

J - indicates an estimated concentration (typically used when a dilution, matrix
interference or instrumental limitation prevents accurate quantitation of a
particular analyte).,

\
B - indicates the presence of a particular analyte in the laboratory blank
analyzed concurrently with the samples. Results must be interpreted accordingly.



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOQA-ROVERS & ASSOCIATES, INC.
LAB f: K3004-3
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-09 SUN BANK
CERTIFICATION *: £84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4 ,4 '-DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

X

RESULT (mg/kg)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

MOISTURE: 7

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
1.0

.5
1.0
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate .

79
88

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)

floute 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB I: K3004-3 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-09 SUN BANK
CERTIFICATION #: •E84059

POLYCHLOEINATED BIPHEKYLS HRS84297
TARGET COMPOUND LIST - GC

~~ X MOISTURE: 7

PCB-1016 ND
PCB-1221 ND
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable limit = 1.0 mg/kg) dry weight
ND* (None Detected, lower detectable limit = mg/kg) dry weight

(Not Analysed)



1

1

WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: K3004-4
MATRIX: SOIL

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/10/90
12/10/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloronethane

Broaoforn
Bronome thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chlorome thane

Dibronochlorone thane
1 , 1-Dichloroethane
1 , 2-Di chloroethane

1 . 1-Dichloroethene
1,2-Dichloroethene (Total)
1 , 2-Dichloropropane

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

'ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2. 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroe thane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND*
ND*

ND

MOTE: ND (None Detected, lower detectable limit = 5 ug/kg) as rec'd
ND* (None Detected, lower detectable limit = 10 ug/kg) as rec'd
ND** (None Detected, lower detectable limit = ug/kg) as rec'4
J (Detected* but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Iromofluorobenzene

111
88
102

ACCEPTABLE LIMITS
HATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS fc ASSOCIATES, INC.
LAB f: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: NA
DATE ANALYZED: 12/12/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION f: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/kg)

ND
ND
ND

ND

DETECTION
LIMIT

30
30
30

30

NOTE: ND (None Detected) dry weight
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:.

BroBofluorobenzene-HECD
BroBofluorobenzene-PID

ACCEPTABLE LIMITS
HATER SOLID

(69-117) (58-124)
(81-117) (79-120)

106
93



WADSWORTH/ALERT
LABORATORJES, INC.
•ANY: CONESTOGA-ROVERS fc ASSOCIATES, INC

LAB |: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

% MOISTURE: 6

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k}fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
.03 J
.01 J

ND
.26 J
.30 J

ND
.14 J
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene " .08 J
Dibenzo(a,h)anthracene ND
Dibenzofuran .02 J

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Di»ethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene .07 J
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadlene ND

MOTE: ND (None Detected, lower detectable limit = .35 mg/kg ) dry weight
ND* (None Detected, lower detectable limit =1.8 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WAOSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-4 DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION f: £84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND I

2-Methylnaphthalene ND
Naphthalene ND :
Nitrobenzene ND ' t*

2-Nitronaniline ND* i
3-Nitronaniline ND« j.
4-Nitronaniline ND*

i
N-Nitrosodiphenylamine ND i
N-Nitrosodi-n-propylanine ND *
Phenanthrene .02 J

Pyrene .09 J >•
1,2,4-Trichlorobenzene ND

ROTE: ND (None Detected, lower detectable limit = .35 mg/kg) dry weight
ND* (None Detected, lower detectable limit =1.8 mg/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:' Z ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 13 (22-135) (10-155)
Fluorobiphenyl 63 (34-140) (12-153)
Terphenyl-dl4 72 . (10-132) (13-140)



J
]

WADSWORTH/ALERT
LABORATORIES, INC.

i

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB «: K3004-4 DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION f: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzoic Acid ND*
4-Chloro-3-methylphenol . ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol .28 J

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

% MOISTURE: 6

i MOTE: ND (None Detected, lower detectable limit = .35 »g/kg) dry weight
} ND* (None Detected, lower detectable limit = 1.8 mg/kg) dry weight

J (Detected, but below quantitation limit; estimated value)
i B (Compound detected in method blank associated with this sample)
J — (Not Analyzed)

SURROGATE RECOVERY:< X ACCEPTABLE LIMITS
? WATER SOLID
j 2-Fluorophenol 13 (17-95) (24-118)

Phenol-d5 20 (11-89) (17-124)
2,4,6-Tribromophenol 88 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: L0302-6
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

•12/ 4/90

SAMPLE ID: W-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

VOLATILE ORGAKICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bronoform
Bromoae thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chlo roe thane
Chloroform
Chloronethane

Dibromochloromethane
1 , 1-Dichlo roe thane
1 , 2-Dichloroe thane

1 , 1-Dichloroethene
1,2-Dichloroetbene (Total)
1 . 2-Dichloropropane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
8.0
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
12

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

8.0

ug/L) as rec'd
as rec'd
as rec'd

HOTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable limit = ug/L)
ND** (None Detected, lower detectable limit = 10 ug/L)
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8

103
94

ACCEPTABLE LIMITS
HATER SOLID
(75-123) (85-126)
(92-107) (89-124)

LOW LEVEL
(85-138)
(89-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB *: L0302-6 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 6/90

SAMPLE ID: K-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

18 5
2 J 5
ND 5

68 5

.1i
ri

i
i

Xylenes
Benzene
Toluene

Ethylbenzene

4

I HOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

| SURROGATE RECOVERY:' ACCEPTABLE LIMITS
\ WATER SOLID X

_^

, Bromochloroaethane (78-122) (49-121) 114
I Trifluorotoluene (73-131) (70-123) 97



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB f: L0302-6
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE OB6ANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo{b)fluoranthene
Benzo(k}fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

•OTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
ND* (None Detected, lower detectable limit = 55 ug/L ) dry weiglrt
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-6 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

j KITE: ND (None Detected, lower detectable limit = 11 ug/L) dry weight
ND* (None Detected, lower detectable limit = 55 ug/L) dry weight

, J (Detected, but below quantitation limit; estimated value)
' B (Compound detected in method blank associated with this sample)
j — (Not Analyzed)

' SURROGATE RECOVERY:' % ACCEPTABLE LIMITS
HATER SOLID

Nitrobenzene-d5 17 (22-135) (10-155) .
Fluorobiphenyl 71 (34-140) (12-153)

j Terphenyl-dl4 12 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, IMG. DATE RECEIVED: 12/ 3/90
LAB *: L0302-6 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND I
2,4-Dinethylphenol ND ' *
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND* ¥
2-Hethylphenol ND
4-Methylphenol ND J

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

I

ROTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 55 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:* X ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 15 (17-95) (24-118)
Phenol-d5 12 (11-89) (17-124)
2,4,6-Tribromophenol 128 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-3 DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-09 SUN BANK
CERTIFICATION f: E84059

ACID EXTRACTABLE ORGAN ICS HRS84297
TARGET COMPOUND LIST - GC/MS

X MOISTURE: 7

Benzole Acid ' ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-D imethyIpheno1 ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol . ND
2.4.6-Trichlorophenol ND

ND (None Detected, lower detectable limit = .36 ag/kg) dry weight
ND* (None Detected, lower detectable limit =1.8 ng/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:- X ACCEPTABLE LIMITS
MATER SOLID

2-Fluorophenol 16 (17-95) (24-118)
Phenol-d5 24 (11-89) (17-124)
2,4,6-Tribromophenol 75 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES. INC.
LAB f: K3004-3
MATRIX: SOIL

SAMPLE ID: S-112890-PS-09 SUN BASK

KXTRACTABLE ORGAN ICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 3/90
12/ 4/90

CERTIFICATION f: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Tetrachlorophenol isomer
Trichloroethyliden bis-chlor benzene isomer

.16 Big/kg

.60 nig/kg



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: K3004-3
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-09 SUN BANK
CERTIFICATION f: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II

4,4' -DDD
Endosulfan Sulfate
4,4' -DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamna-Chlordane
Toxaphene

X

RESULT (ng/kg)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

: MOISTURE: 7

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1 '

.1

.1
1.0

.5
1.0
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(B)xylene
Dibutylchlorendate .

79
88

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB I: K3004-3 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-09 SUN BANK
CERTIFICATION #: •E84059

PQLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

X MOISTURE: 7

PCB-1016 ND
PCB-1221 ND
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PC3-1260 ND
PCB-1262 u

u
u
u
u

MOTE: ND (None Detected, lower detectable limit = 1.0 ng/kg) dry weight j j
ND* (None Detected, lower detectable limit = mg/kg) dry weight -J

(Not Analyzed)

j
J



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-4
MATRIX: SOIL

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/10/90
12/10/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bronodichloromethane

Bronoforn
Bromome thane
2 - But anon e

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chlorome thane

Dibromochlorome thane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

1 . 1-Dichloroethene
1,2-Dichloroethene (Total)
1 , 2-Dichloropropane

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1.1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND*
ND*

ND

MOTE: ND (None Detected, lower detectable limit = 5
ND* (None Detected, lower detectable limit = 10
ND** (None Detected, lower detectable limit =

ug/kg) as rec'd
ug/kg) as rec'd
ug/kg) as rec'ti

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SORHOGATE RECOVERY:'

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

111
88
102

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: NA
DATE ANALYZED: 12/12/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION *: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/kg)

ND
ND
ND

ND

DETECTION
LIMIT

30
30
30

30

. t

NOTE: ND (None Detected) dry weight
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY:.

BroBofluorobenzene-HECD
BroBofluorobenzene-PID

ACCEPTABLE LIMITS
WATER SOLID

(69-117) (58-124)
(81-117) (79-120)

106
93



WADSWORTH/ALERT
LABORATORIES, INC.
•ANY: CONESTOGA-ROVERS & ASSOCIATES, INC

LAB f: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION f: .E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

X MOISTURE: 6

,- .1

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b}fluoranthene
Benzo(k)fluoranthene

Benzo{ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
.03 J
.01 J

ND
.26 J
.30 J

ND
.14 J
ND

Bis(2-chloroethoxy)nethane ND
Bis(2-chloroethyl)ether ND
Bis{2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl etner ND
Butyl benzyl phthaiate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene .08 J
Dibenzo(a,h)anthracene ND
Dibenzofuran .02 J

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene .07 J
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ROTE: ND (None Detected, lower detectable limit = .35 mg/kg ) dry weight
ND* (None Detected, lower detectable limit =1.8 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB I: K3004-4 DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION I: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET CONFOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND ^
Indeno(l,2,3-cd)pyrene ND
Isophorone ND j

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamihe ND
Phenanthrene .02 J

Pyrene .09 J
1,2,4-Trichlo'robenzene ND

I

t

•OTE: ND (None Detected, lower detectable limit = .35 "g/kg) dry weight
ND* (None Detected, lower detectable limit =1.8 mg/kg) dry weight
J (Detected, but below quantitation limit; estiBated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:» % ACCEPTABLE LIMITS
HATER SOLID

Nitrobenzene-d5 13 (22-135) (10-155)
Fluorobiphenyl 63 (34-140) (12-153)
Terphenyl-dl4 72 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION *: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

X MOISTURE: 6

Benzole Acid
4-Chloro-3-methylphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methy1phenol
4-Methy1pheno1

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
.28

ND
ND
ND

•DTK: ND (None Detected, lower detectable limit = .35 ag/kg) dry weight
ND* (None Detected, lower detectable limit =1.8 »g/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:»

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

13
20
88

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: K3004-5
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION #: E84059 .

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Z MOISTURE: 15

RESULT (mg/kg) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-ODD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachlorolm)xylene
Dibutylchlorendate ">

91
78

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-4
MATRIX: SOIL

SAMPLE ID: S-112890-PS-10 SUN BANK

EXTRACTABLE ORGANICS
OTHER COMPOUNDS

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 3/90
127 4/90

CERTIFICATION f: E84059
HRS84297

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Tetrachlorophenol isomer
Trichloroethyllden bis-chlor benzene isomer

0.20 mg/kg
.5 mg/kg



WADSWORTH/ALE3T
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: K3004-4
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/11/90

SAMPLE ID: S-112890-PS-10 SUN BANK
CERTIFICATION #: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II "

4,4' -ODD
Endosulfan Sulfate
4,4' -DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gaama-Chlordane
Toxaphene

X

RESULT (ing/kg)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

MOISTURE: 6

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

75
74

ACCEPTABLE LIMITS
HATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-4
MATRIX: SOIL

SAMPLE ID: S-112890-PS-10 SUN BANK

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 4/90
12/11/90

CERTIFICATION #: E84059
POLYCHLORINATED BIPHENYLS
TARGET COMPOUND LIST - GC

HRS84297
L

% MOISTURE: 6

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND I

I

.1

I

MOTE: ND
ND*

(None Detected,
(None Detected,
(Not Analyzed)

lower detectable Unit = 2.0
lower detectable limit = 4.0

ng/kg) dry weight
mg/kg) dry weight



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB t: K3004-5
MATRIX: SOIL

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/12/90
12/12/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION *: E84059

VOLATILE ORGANICS HRS8249?
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
BroDodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chlorooethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

17
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethvlbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND*
ND
ND*

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND*
Vinyl chloride ND*

Total Xylenes ND

NOTE: ND (None Detected, lower detectable limit = 5
ND* (None Detected, lower detectable limit = 10
ND** (None Detected, lower detectable limit =
J (Detected, but below quantitation limit; estimated
B (Compound detected in method blank associated with

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

88
94
104

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

ug/kg) as rec'd
ug/kg) as rec'd
ug/kg) as rec'd

value)
this sample)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB I: K3004-5 DATE EXTRACTED: NA
MATRIX: SOIL DATE ANALYZED: 12/12/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION *: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/lcg) LIMIT

Xylenes ND 30
Benzene ND 30
Toluene ND 30

Ethylbenzene ND 30

MOTE: ND (None Detected) dry weight
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY: * ACCEPTABLE LIMITS
WATER SOLID %

Bronofluorobenrene-HECD (69-117) (58-124) 109
Bromofluorobenzene-PID (81-117) (79-120) 98



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: K3004-5
MATCH: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 3/90
DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION I: £84059

BASE/NEUTRAL ETTRACTABLE OBGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

X MOISTURE: 15

Acenaphthene
Acenaphthylene
Anthracene

Benzol a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluo ranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

t

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

•OTE: ND (None Detected, lower detectable limit = .39 "g/kg ) dry weight
ND* (None Detected, lower detectable limit = 1.9 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-5 DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 4/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

I

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

M-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

VOTE: ND (None Detected, lower detectable limit = .39 "g/kg) dry weight
ND* (None Detected, lower detectable limit =1.9 «g/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:, 1 ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 22 (22-135) (10-155)
Fluorobiphenyl 68 (34-140) (12-153)
Terphenyl-dl4 69 (10-132) (13-140)
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7 $ WADSWORTH/ALEnT
; | LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES,
LAB f : K3004-5
MATRIX: SOIL

SAMPLE ID: S-112890-PS-11 SUN BANK

CHLORINATED

INC. DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

CERTIFICATION #:

11/30/90
12/ 4/90
12/ 5/90

E84059
PESTICIDES HRS84297

1 TARGET COMPOUND LIST - GC
1̂

i•̂
i

•M

1

i
«

!
•»

^
M

1
t

•«

^

,
•V

"J

•V

)
•M

••

1

i

Z MOISTURE: 15

RESULT (mg/kg) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC "

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4' -DDE
Endrin
Endosulfan II

4, 4 '-ODD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY: Z

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND 1.

ND 1.
ND 1.

ACCEPTABLE LIMITS
WATER SOLID

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

5
1
0

0
0

Tetrachloro(m)xylene
Dibutylchlorendate '>

91
78

(33-122) (32-154)
(18-129) (27-139)



WADSWORTHA-.LEr,!
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-5 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-112890-PS-11 SUN BANK
CERTIFICATION #: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

X MOISTURE: 15

PCB-1016 ' ND
PCB-1221 ND
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable limit =1.0 mg/kg) dry weight
ND* (None Detected, lower detectable limit = mg/kg) dry weight

(Not Analyzed)



WADSWORTH/AL£RT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-7
MATRIX: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/12/90
DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION f: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

BroDoform
Bronomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochlorooethane
1.1-Dichloroethane
1.2-Dichloroethane

36
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND*
ND
ND*

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND*
Vinyl chloride ND*

Total Xylenes ND

MOTE: ND (None Detected, lower detectable limit = 5 ug/kg) as rec'd
ND* (None Detected, lower detectable limit = 10 ug/kg) as rec'd
ND** (None Detected, lower detectable limit = ug/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
fcromofluorobenzene

91
103
99

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-7 DATE EXTRACTED: NA
MATRIX: SOIL DATE ANALYZED: 12/ 7/90

SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/kg) LIMIT

Xylenes ND 30
Benzene ND 30
Toluene ND 30

Ethylbenzene ND 30

NOTE: ND (None Detected) dry weight
J (Detected, but below quantitation limit; estimated value!

SURROGATE RECOVERY: ' ACCEPTABLE LIMITS
WATER SOLID X

Bro»ofluorobenzene-PID (81-117) (79-120) . 86



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB *: L0302-7
KATBII: SOIL

SAMPLE ID: S-113090-PS-12

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 8/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

X MOISTURE: 4

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)nethane ND
Bis(2-chloroethyi)ether ND
Bis(2-chloroisopropy1)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthaiate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

•GTE: ND (None Detected, lower detectable limit =1.7 mg/kg } dry weight
ND* (None Detected, lower detectable limit =8.7 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-7 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 8/90

SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-MethyInaphthaiene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit =1.7 »g/kg) dry weight
ND* (None Detected, lower detectable limit =8.7 mg/kg) dry weight
J (Detected, but below quantatation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:, Z ACCEPTABLE LIMITS
HATER SOLID

Nitrobenzene-d5 DILUT (22-135) (10-155)
Fluorobiphenyl DILUT (34-140) (12-153)
Terphenyl-dl4 DILUT (10-132) (13-140)



1
WADSWORTH/ALERT
LABORATORIES, INC.

1 COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
J LAB I: L0302-7 DATE EXTRACTED: 12/ 4/90

MATRIX: SOIL DATE ANALYZED: 12/ 8/90

I SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

> ACID EXTRACTABLE ORGAKICS HRS84297
I TA&GET COMPOUND LIST - GC/MS
^

< % MOISTURE: 4

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-D inethyIpheno1 ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-MethyIpheno1 ND
4-MethyIpheno1 ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

J MOTE: ND (None Detected, lower detectable limit = 1.7 mg/kg) dry weight
~ ND* (None Detected, lower detectable limit =8.7 mg/kg) dry weight
* J (Detected, but below quantitation limit; estimated value)
f B (Compound detected in method blank associated with this sample)

(Not Analyzed)

j SURROGATE RECOVERY:*' I ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol DILUT (17-95) (24-118)
} Phenol-d5 DILUT (11-89) (17-124)
i 2,4,6-Tribromophenol DILUT (10-134) (10-156)



WADSWORTH/AL£ -
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES. INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-7 DATE EXTRACTED: 12/ 4/90
HATRIX: SOIL DATE ANALYZED: 12/ 8/90

SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION f: E84059

EXTRACTABLE ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Pentachloromethoxy-benzene .51 ng/kf
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R R WADSWORTH/ALERT
P i LABORATORIES, INC.
tâ  hid

COMPANY: CON ESTOG A- ROVERS
LAB #: L0302-7
MATRIX: SOIL

SAMPLE ID: S-113090-PS-12

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Hcptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II

4.4'-DDD
Endosulfan Sulfate
4,4' -DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

& ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/12/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

% MOISTURE: 4

mg/kg) DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(n)xylene
Dibutylchlorendate

75
85

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/AL ERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS &. ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-7 DATE EXTRACTED: 12/ 6/90
MATRIX: SOIL DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-12 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

X MOISTURE: 4

PCB-1016 ND
PCS-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

NOTE: ND (None Detected, lower detectable limit =1.0 ng/kg) dry weight
ND* {None Detected, lower detectable limit = 2.0 mg/kg) dry weight

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

CXJMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: L0302-8
MATRIX: SOIL

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

SAMPLE ID: S-113090-PS-13

12/ 3/90
12/10/90
12/10/90

SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloronethane

BroBoforn
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane
•

Dibronochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

27
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND*
ND
ND*

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND*
Vinyl chloride ND*

Total Xylenes ND

MOTE: ND
ND*
ND**
J
B

(None Detected, lower detectable limit = 5 ug/kg) as rec'd
(None Detected, lower detectable limit = 10 ug/kg) as rec'd
(None Detected, lower detectable limit = ug/kg) as rec'd
(Detected, but below quantitation limit; estimated value)
(Compound detected in method blank associated with this sample)
(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

101
86
108

ACCEPTABLE LIMITS
KATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COKPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED; 12/ 3/90
LAB I: L0302-8 DATE EXTRACTED: NA
MATRIX: SOIL DATE ANALYZED: 12/ 7/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/kg) LIMIT

Xylenes . ND 30
Benzene ND 30
Toluene ND 30

Ethylbenzene ND 30

ROTE: ND (None Detected) dry weight
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:' ACCEPTABLE LIMITS
WATER SOLID X

Broaofluorobenzene-PID (81-117) (79-120) 105



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB f: L0302-8
MATCH: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: E84059

BASE/NEUTBAL EXTEACTABLE OBGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

X MOISTURE: 20

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether , ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Broniophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ROTE: ND (None Detected, lower detectable limit = .42 mg/kg ) dry weight
ND* (None Detected, lower detectable limit = 2.1 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-8 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

BASE/NEUTRAL EXTEACTABLE ORGAHICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

L

MOTE: ND (None Detected, lower detectable limit = .42 >g/kg) dry weight
ND* (None Detected, lower detectable limit =2.1 mg/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:'• % ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 32 (22-135) (10-155)
Fluorobiphenyl 86 (34-140) (12-153)
Terphenyl-dl4 92 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-8 DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: E84059

ACID EXTRACTAJBLE ORGAN ICS HRS84297
TARGET COMPOUND LIST - GC/MS

X MOISTURE: 20

Benzoic Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dinethylphenol ND

' 2,4-Dinitrophenol ND*
J 2-Methyl-4,6-dinitrophenol ND*
» 2-Methylphenol ND
: 4-Methylphenol ND

_•

2-Nitrophenol ND
I 4-Nitrophenol ND*
J Pentachlorophenol ND*

] Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

MOTE: ND (None Detected, lower detectable limit = .42 mg/kg) dry weight
ND* (None Detected, lower detectable limit =2.1 mg/kg) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:' * ACCEPTABLE LIMITS
HATER SOLID

2-Fluorophenol 11 (17-95) (24-118)
Phenol-d5 25 (11-89) (17-124)
2,4,6-Tribromophenol 141 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-8
MATRIX: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

X MOISTURE: 4

RESULT (mg/kg) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate *

78
96

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALEFT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: L0302-8 DATE EXTRACTED: 12/ 6/90
MATRIX: SOIL DATE ANALYZED: 12/12/90

SAMPLE ID: S-113090-PS-13 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

" X MOISTURE: 4

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

HOTE: ND (None Detected, lower detectable Unit =1.0 mg/kg) dry weight
ND* (None Detected, lower detectable Unit =2.0 mg/kg) dry weight

(Not Analyzed)



WADSWORTH/.ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB #: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: NA
DATE ANALYZED: 12/ 7/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: 'E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Broaodichloronethane

BroBofora
Bronoaethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
2.0

ND
ND
ND**

ND
ND
ND

ND
7.0
ND

ND .
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

•OTC: ND 'None Detected, lower detectable limit =1.0 ug/L) as rec'd
ND* (None Detected, lower detectable liait = ug/L) as rec'd
ND** (None Detected, lower detectable Unit - 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Coapound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: »

1,2-Dichloroethane
Toluene-d8
Broaofluorobenzene

99
102
94

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS t ASSOCIATES. INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-9 DATE EXTRACTED: • NA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
iTIFICATION #:

HRS84297
1 CERTIFICATION #: 'E84059

SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
'» WATER SOLID X

BroBOchloronethane (78-122) (49-121) 116
Trifluorotoluene (73-131) (70-123) 97



WADSWORTH/ALE?'
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS fc ASSOCIATES, INC
LAB I: L0302-9
MATRIX: WATER

SAMPLE ID: W-113090-PS-14

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/13/90

SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: -E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b}fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

I

HOTE: ND (None Detected, lower detectable limit = 11 ug/L ) dry weight
ND* (None Detected, lower detectable limit = 56 ug/L ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: 'E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TABGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno{l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

•OTE: ND (None Detected, lower detectable linit = 11 ug/L) dry weight
ND* (None Detected, lower detectable Unit = 56 ug/L) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:,

N i trobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

42
79
73

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: L0302-9 DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/13/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION f: -E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

VOTE: ND (None Detected, lower detectable limit = 11 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 56 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 67 (17-95) (24-118)
Phenol-d5 19 (11-89) (17-124)
2,4,6-Tribromophenol 187 (10-134) (10-156)

L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 6/90
DATE ANALYZED: 12/10/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION I: E84059

EXTRACTABLE ORGANICS HRS84297
OTHER COMPOUNDS

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS
with their estimated concentrations

Di-(2-ethylhexyl) ester of adipic acid 45 ug/L



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/11/90

SAMPLE ID: W-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION #: 'E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-ODD
Endosulfan Sulfate
4,4'-DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Ganna-Chlordane
Toxaphene

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(•)xylene
D ibutyIchlorendate

107
89

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: L0302-9
MATRIX: WATER

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/11/90

SAMPLE ID: K-113090-PS-14 SUN BANK-FT. LAUDERDALE,FL
CERTIFICATION *: 'E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016
PCB-1221
PCB-1232

PCB-1242
PCB-1248
PCB-1254

PCB-1260
PCB-1262

ND
ND*
ND

ND
ND
ND

ND

•OTE: ND (None Detected, lower detect&ble limit a 2.0
ND* (None Detected, lower detectable Halt =4.0
•— (Not Analyzed)

ug/L) as rec'd
ug/L) as rec'd



WAOSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 0302-10
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

12/ 7/90

SAMPLE ID: TRIP BLANK
CERTIFICATION #: 'E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodi chlo rome thane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chlo roe thane
Chloroform
Chloromethane

Dibromochloromethane
1 , 1-Dichloroethane
1 ,2-Dichloroethane

1 , 1-Dichloroethene
1,2-Dichloroethene (Total)
1 , 2-Dichloropropane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

ND

I

HOTE: ND (None Detected, lower detectable limit =1.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit = ug/L) as rec'd
ND** (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

98
100
97

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES. INC. DATE RECEIVED: 12/ 3/90
LAB f: 0302-10 DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: TRIP BLANK
CERTIFICATION I: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bromochloromethane (78-122) (49-121) 109
Trifluorotoluene (73-131) (70-123) 98



WADSWORTH/ALERT
LABORATORIES, INC.

QUALITY CONTROL SECTION

- Quality Control Summary

- Laboratory Blanks

- Laboratory Control Sample

- Matrix Spike/Matrix Spike Duplicate Results

- Chain of Custody Record



WADSWORTH/ALERT
LABORATORIES, INC.

QUALITY ASSURANCE / QUALITY CONTROL
PROGRAM SUMMARY

Wadsworth/ ALERT Laboratories' QA/QC program consists of a system of standard
operating procedures and practices which maintain high quality standards of
•peration throughout all component laboratory activities. Furthermore, this
QA/QC program verifies and ensures these high quality standards of operation
through continuous , documented surveillance and evaluation of acceptable
analytical method performance. These continuous method performance evaluations
are achieved through the systematic insertion of quality control samples into,
at least, 15% of all laboratory analyses.

Uadsworth/ALERT Laboratories considers continuous analytical method performance
evaluations to be an integral portion of the data package, and routinely includes
the pertinent QA/QC data associated with various analytical result reports.
Brief discussions of the various- QA/QC procedures utilized to measure acceptable
method and matrix performance follows.

Surrogate Spike Recovery Evaluations

Known concentrations of designated surrogate spikes, consisting of a number of
similar, non-method compounds or method compound analogues, are added, as
appropriate, to routine GC and GC/MS sample fractions prior to extraction and
analysis. The percent recovery determinations calculated from the subsequent
analysis is an indication of the overall method efficiency for the individual
sample. This surrogate spike recovery data is displayed alongside acceptable
analytical method performance limits at the bottom of each applicable analytical
result report sheet.

W*******1i**1t*EXAMyi£i:****1i!* ******** JL A A A. A A A*******

SURROGATE SPIKE % RECOVERY

Toluene -d8 98% 85-115
2-Fluorophenol 45% 21-100

(cmpd. name) (% recovered) (acceptable method
performance range)

NOTE: Acceptable method performance for Base/Neutral Acid extractables is
indicated by two (2) of three (3) surrogates for each fraction meeting
performance criteria, with a minimum recovery of ten (10) percent each.

Matrix Spike fKS) /Matrix Spike Duplicate (MSDV Recovery Evaluations

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to two of three separate aliquots of a sequentially
predetermined sample, prior to extraction and analysis. Percent recovery
determinations are calculated from both of the spiked samples by comparison to
the actual values generated from the unspiked sample. These percent recovery



WADSWORTH/ALERT
LABORATORIES, INC.

QUALITY ASSURANCE / QUALITY CONTROL fc
PROGRAM SUMMARY

(cont'd)

determinations indicate the accuracy of the analysis at recovering actual •
analytical method compounds from the matrix. Relative percent difference
determinations calculated from a comparison of the MS/MSD recoveries, also, \
demonstrate the precision of the analytical method. Actual percent recovery and n
relative percent difference data is displayed alongside their respective
acceptable analytical method performance limits in the QA/QC section of the
report. A minimum of ten percent (10%) of all analyses are MS/MSD quality ^
control samples.

!

************ *************** **EXAMPLE******************* ********** |
COMPOUND SAMPLE MS MSD RPD QC LIMITS '

CONC. %REC %REC RPD RECOVERY

0 95 112 16 22 66-119
Benzene 10 86 93 8 20 39-150

(cmpd. name) sample lst% 2nd% Rel.% accep. method
result recov. recov. diff . perform range

Laboratory Analytical Method Blank Evaluations j

Laboratory analytical method blanks are systematically prepared and analyzed in
order to continuously evaluate the system interferences and background j
contamination levels associated with each analytical method. These method blanks *
include all aspects of actual laboratory method analysis (chemical reagents,
glassware, etc.), substituting laboratory reagent water or solid for actual j
sample. A minimum of five percent (5%) of all laboratory analyses are laboratory I
analytical method blanks.

Laboratory Analytical Method Cheek Sample Evaluations j
D

Known concentrations of designated matrix spikes (actual analytical method
compounds) are added to a laboratory reagent blank prior to extraction and
analysis. Percent recovery determinations demonstrate the performance of the w
analytical method. A minimum of five percent (5%) of all laboratory analyses
are laboratory analytical method check samples. ,

Analytical Result Qualifiers

The following qualifiers, as defined below, may be appended to analytical results
in order to allow proper interpretation of the results presented: ^

J - indicates an estimated concentration (typically used when a dilution, matrix
interference or instrumental limitation prevents accurate quantitation of a t
particular analyte).,

«
B - indicates, the presence of a particular analyte in the laboratory blank ,
analyzed concurrently with the samples. Results must be interpreted accordingly.
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WADSWORTH/ALERT , ,,.(fel
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB #: K3004-BK DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 4/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

___ DETECTION
1 PARAMETER RESULT (ug/1 ) LIMIT
j

Xylenes ND 1
I Benzene ND 1
I Toluene ND 1

N*

Ethylbenzene ND 1

NOTE: ND (None Detected) as rec'd
J (Detected, but below quantitation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
WATER SOLID X

Bro«ochloro»etnane (78-122) (49-121) 94X
Trifluorotoluene (73-131) "(70-123) 98X



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/3/90
LAB #: 0302-BK DATE EXTRACTED: NA
MATRIX: WATER DATE ANALYZED: 12/ 6/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETECTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 1
Benzene ND 1
Toluene ND 1

Ethylbenzene ND 1

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY: ACCEPTABLE LIMITS
'* WATER SOLID X

Bromochloromethane (78-122) (49-121) 104
Trifluorotoluene (73-131) (70-123) • 99



1
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB *: 0302-BK DATE EXTRACTED: NA
MATRIX: SOIL DATE ANALYZED: 12/ 7/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: 'E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

DETBCTION
PARAMETER RESULT (ug/L ) LIMIT

Xylenes ND 30
Benzene ND 30
Toluene ND 30

Ethylbenzene ND 30

MOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation linit; estimated value)

i
.' SURROGATE RECOVERY: ACCEPTABLE LIMITS

\ WATER SOLID X

Bronofluorobenzene-PID (81-117) (79-120) 107



WADSWORTH/ALERT
LABORATORIES, INC.

'ANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: K3004-BK
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: NA
DATE ANALYZED: 12/12/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION t: .E84059

HRS84297
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT

PARAMETER

Xylenes
Benzene
Toluene

Ethylbenzene

RESULT (ug/L )

ND
ND
ND

ND

DETECTION
LIMIT

0
.0
1.0

1.0

VOTE: ND (None Detected) as rec'd
J (Detected, but below quantisation limit; estimated value)

SURROGATE RECOVERY:

BroMofluorobenzene-HECD
BroBofluorobenzene-PID

ACCEPTABLE LIMITS
WATER SOLID

(69-117) (58-124)
(81-117) (79-120)

100
94



WADSWORTH/ALERT
LABORATORIES, INC.

'ANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
NA

12/ 9/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: .E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroe thane
Chloroform
Chloronethane

Dibroaochloromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

1 , 1-Dichloroethene
1,2-Dichloroethene (Total)
1 , 2-Dichloropropane

ND*
ND
ND

ND
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND*
ND

ND

•GTE: ND {None Detected, lower detectable linit =1.0
ND* (None Detected, lower detectable limit = 10
ND** (None Detected, lower detectable linit =

ug/L)
ug/L)
ug/L)

as rec'd
as rec'd
as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

98
100
104

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107J (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
NA

12/12/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
BroDodichloromethane

Bronofora
Bromometh&ne
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochlorome thane
1 . 1-Dichloroethane
1 . 2-Dichloroethane

1 , 1-Dichloroethene
1,2-Dichloroethene (Total)
1 , 2-Dichlorooropane

ND*
ND
ND

ND
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1.2. 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1, 1-Trichloroethane
1,1. 2-Tri chloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

ND
ND
ND

ND
ND*
ND

ND

MOTE: ND (None Detected, lower detectable limit =1.0 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 10 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:,

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

98
100
104

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: K3004-BK
MATRIX: SOIL

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/10/90
DATE ANALYZED: 12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: 'E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloronethane

Dibromochlorooethane
1.1-Dichloroethane
1.2-Dichloroethane

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichloropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND*
ND
ND*

Styrene ND
1,1.2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND*
Vinyl chloride ND*

Total Xylenes ND

ROTE: ND (None Detected, lower detectable limit = 5
ND* (None Detected, lower detectable limit = 10
ND** (None Detected, lower detectable limit =

ug/kg) as rec'd
ug/kg) as rec'd
ug/kg) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:1

1t2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

101
89
98

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS fc ASSOCIATES. INC.
LAB f: 0302-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
12/12/90
12/12/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: E84059

VOLATILE ORGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Broaodichlorooethane

Bromoform
Brononethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

ND*
ND
ND*

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1.2-Dichloroorooane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone ND*
Methylene chloride ND
4-Methyl-2-pentanone ND*

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND*
Vinyl chloride ND*

Total Xylenes ND

ROTE: ND (None Detected, lower detectable limit = 5 ug/kg) as rec'd
ND* (None Detected, lower detectable limit = 10 ug/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:*

1,2-Dichloroetnane
Toluene-d8
Bromofluorobenzene

90
96
99

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
LABORATORIES, INC.

•ANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: K3004-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 3/90
12/ 4/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: .E84059

BASE/NEUTRAL EZTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'->Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable Unit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WAOSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-BK DATE EXTRACTED: 12/ 3/90
MATRIX: WATER ' DATE ANALYZED: 12/ 4/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION t: -E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND
3-Nitronaniline ND
4-Nitronaniline ND

N-Nitrosodiphenylaaine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Sitrobenzene-d5 22 (22-135) (10-155)
Fluorobiphenyl 63 (34-140) (12-153)
Terphenyl-dl4 51 (10-132) (13-140)



i

WADSWORTH/ALERT
LABORATORIES, INC.

i

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-BK DATE EXTRACTED: 12/ 4/90
MATRIX: WATER DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: 'E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-nethylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ' ND
2,4-D in i t ropheno1 ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitropheno1 ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

MOTE: ND (None Detected, lower detectable li»it = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = 50 . ug/L) as rec'd
J (Detected, but below quantitation Unit; estimated value)
B (Compound detected in nethod blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
WATER SOLID

2-Fluorophenol 24 (17-95) (24-118)
Phenol-d5 ' 34 (11-89) (17-124)
2,4,6-Tribro»ophenol 97 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

•ANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB f: K3004-BR
KATBIX: SOIL

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 3/90
12/ 6/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: .£84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphtfaylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethyIhexyl)phthalate ND
4-Bromophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ND (None Detected, lower detectable limit = .33 ngAg ) as rec'd
ND* (None Detected, lower detectable, limit =1.7 »g/kg ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



1

WADSWORTH/ALERT
LABORATORIES, INC. !

"COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-BK DATE EXTRACTED: 12/ 3/90
MATRIX: SOIL DATE ANALYZED: 12/ 6/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: -E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GO/MS (2 of 2)

! Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND

1, Isophorone ND
li

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = .33 mg/kg) as rec'd
ND* (None Detected, lower detectable limit =1.7 mg/kg) as rec'd
J (Detected, bat below quantisation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
HATER SOLID

Nitrobenzene-d5 36 (22-135) (10-155)
Fluorobiphenyl 84 (34-140) (12-153)
Terphenyl-dl4 77 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB #: K3004-BK DATE EXTRACTED: 12/ 3/90
NATRIX: SOIL DATE ANALYZED: 12/ 6/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: ' E84059 -

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methyl-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND
4-Nitrophenol ND*
Pentachlorophenol ND*

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

KITE: ND (None Detected, lower detectable limit = .33 »g/kg) as rec'd
ND* (None Detected, lower detectable limit =1.7 mg/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: % ACCEPTABLE LIMITS
HATER SOLID

2-Fluorophenol 14 (17-95) (24-118)
Phenol-d5 31 (11-89) (17-124)
2,4,6-Tribromophenol 104 (10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-RQVERS & ASSOCIATES, INC
LAB f: 0302-BK
NATBIX: SOIL

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: 'E84059

BASE/NEUTRAL EITRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2)

Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo{k)fluoranthene

Benzo(ghi Jperylene
Ben zo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis(2-ethylhexy1)phthalate ND
4-Bronophenyl phenyl ether ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenj'l ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran • ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

MOTE: ND (None Detected, lower detectable limit = .33 . mg/kg ) dry weight
ND* (None Detected, lower detectable limit =1.7 mg/kg ) dry weight
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



IWADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: 0302-BK DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: 'E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

ROTE: ND (None Detected, lower detectable limit = .33 »g/kg) dry weight
ND* (None Detected, lower detectable limit •- 1.7 mg/kg) dry weight
J (Detected, but below quantitation li»it; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
WATER SOLID

Nitrobenzene-d5 3 (22-135) (10-155)
Fluorobiphenyl 95 (34-140) (12-153)
Terphenyl-dl4 81 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB f: 0302-BK
MATRIX: SOIL

SAMPLE ID: LABORATORY BLANK

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

CERTIFICATION f: E84059
ACID EXTRACTABLE ORGANICS

TARGET COMPOUND LIST - GC/MS
HRS84297

1

Benzole Acid
4-Chloro-3-methyIphenol
2-Chlorophenol

2,4-Dichlorophenol
2,4-DimethyIphenol
2,4-Dinitrophenol

2-Methyl-4,6-dinitrophenol
2-Methylphenol
4-MethyIphenol

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

ND*
ND
ND

ND
ND
ND*

ND*
ND
ND

ND
ND*
ND*

ND
ND
ND

MOTE: ND (None Detected, lower detectable limit = .33 Bg/kg) as rec'd
ND* (None Detected, lower detectable li»it =1.7 mg/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY:
%

7-Fluorophenol
Phenol-d5
2,4 ,U-Tribromophenol

10
26
127

ACCEPTABLE LIMITS
WATER SOLID
(17-95) (24-118)
(11-89) (17-124)
(10-134) (10-156)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC
LAB I: 0302-BK
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
12/ 6/90
12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION *: 'E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (1 of 2) V

i
V

Acenaphthene
Acenaphthyiene
Anthracene

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(ghi)perylene
Benzo(a)pyrene
Benzyl alcohol

ND
ND
ND

ND
ND
ND

ND
ND
ND

Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND

Bis{2-ethyIhexy1)phthalate ND
4-Bro»ophenyl phenyl e'ther ND
Butyl benzyl phthalate ND

4-Chloroaniline ND
2-Chloronaphthalene ND
4-Chlorophenyl phenyl ether ND

Chrysene ND
Dibenzo(a,h)anthracene ND
Dibenzofuran ND

Di-n-butyl phthalate ND
1.2-Dichlorobenzene ND
1.3-Dichlorobenzene ND

1.4-Dichlorobenzene ND
3,3'-Dichlorobenzidine ND*
Diethyl phthalate ND

Dimethyl phthalate ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND

Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND

Hexachlorobenzene ND
Hexachlorobutadiene ND
Hexachlorocyclopentadiene ND

ROTE: ND (None Detected, lower detectable limit = 10 ug/L ) as rec'd
ND* (None Detected, lower detectable limit = 50 ug/L ) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS
LAB f: 0302-BK
MATRIX: WATER

& ASSOCIATES, INC. DATE RECEIVED;
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
12/ 6/90
12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION I: 'E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene ND

2-Nitronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

ug/L) as rec'd•QTE: ND (None Detected, lower detectable limit = 10
ND* (None Detected, lower detectable Unit = 50 ug/L) as rec
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

»d

SURROGATE RECOVERY:

Nitrobenzene-d5
Fluorobiphenyl
Terphenyl-dl4

17
66
65

ACCEPTABLE LIMITS
WATER SOLID
(22-135) (10-155)
(34-140) (12-153)
(10-132) (13-140)



WADSWORTH/ALERT !
LABORATORIES, INC.

"COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED; 12/ 3/90 1
LAB *: 0302-BK . DATE EXTRACTED: 12/ 6/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: LABORATORY BLANK L
CERTIFICATION f: E84059

ACID EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS L

Benzole Acid ND*
4-Chloro-3-methylphenol ND
2-Chlorophenol ND

2,4-Dichlorophenol ND
2,4-Dimethylphenol ND
2,4-Dinitrophenol ND*

2-Methy1-4,6-dinitrophenol ND*
2-Methylphenol ND
4-Methylphenol ND

2-Nitrophenol ND*
4-Nitrophenol ND*
Pentachlorophenol ND

Phenol ND
2.4.5-Trichlorophenol ND
2.4.6-Trichlorophenol ND

ROTE: ND (None Detected, lower detectable limit = 10 ug/L) as rec'd
ND* (None Detected, lower detectable limit = SO v.g/L) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
\ WATER SOLID

2-Fluorophenol 13 (17-95) (24-118)
Phenol-d5 13 (11-89) (17-124)
2,4,6-Tribromophenol 102 (10-134) (10-156)



n WADSWORTH/ALERT
LABORATORIES, INC.

""̂ T̂OMPANY: CONESTOGA-ROVERS & ASSOCIATES,
LAB *: K3004-BK
MATRIX: WATER

INC. DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/ 3/90
12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: .E84059

CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ug/L ) DETECTION LIMIT

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4, 4 '-DDE
Endrin
Endosulfan II

4.4' -ODD
Endosulfan Sulfate
4,4' -DOT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Gamma-Chlordane
Toxaphene

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY: X

Tetrachloro (m)xylene 86
Dibutylchlorendate 91

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND 1 .

5SD 1.
ND 1.

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1

5
1
0

0
0



WADSWQRTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB #: K3004-BK DATE EXTRACTED: 12/ 3/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

POLYCHLORIHATED BIPHENYLS HRS84297'
TARGET COMPOUND LIST - GC

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable Unit = 1.0 ug/L) as rec'd
ND* (None Detected, lower detectable Jimit =2.0 ug/L) as rec'd

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: K3004-BK
MATRIX: SOIL

SAMPLE ID: LABORATORY BLANK

DATE RECEIVED: 11/30/90
DATE EXTRACTED: 12/ 4/90
DATE ANALYZED: 12/ 5/90

CERTIFICATION f: £84059
CHLORINATED PESTICIDES

TARGET COMPOUND LIST - GC
HRS84297

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4' -DDE
Endrin
Endosulfan II -

4,4'-DDD
Endosulfan Sulfate
4,4' -DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Ganma-Chl o rdane
Toxaphene

RESULT (Bg/k«)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1.

.1

.1

.1

.5

.1
1.0

1.0
1.0

NOTE: ND (None Detected) dry weight
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(•)xylene
Dibutylchlorendate

93
100

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 11/30/90
LAB f: K3004-BK DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND
PCB-1221 ND
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

•OTE: ND (None Detected, lower detectable limit = 1.0 mg/kg) as rec'd
ND* (None Detected, lower detectable limit = n^/kg) as t-ec'd

(Not Analyzed)



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB *: 0302-BK
MATRIX: WATER

SAMPLE ID: LABORATORY BLANK

CHLORINATED PESTICIDES
TARGET COMPOUND LIST - GC

DATE RECEIVED: 12/ 3/90
DATE EXTRACTED: 12/ 5/90
DATE ANALYZED: 12/10/90

CERTIFICATION f: E84059
HRS84297

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE
Endrin
Endosulfan II

4,4'-DDD
Endosulfan Sulfate
4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Ganna-Chlordane
Toxaphene

RESULT (ug/L )

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0
1.0

MOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(•)xylene
Dibutylchlorendate *

74
94

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC.

4

COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: 0302-BK DATE EXTRACTED: 12/ 5/90
MATRIX: WATER DATE ANALYZED: 12/10/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

POLYCHLORINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND
PCB-1221 ND*
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

MOTE: ND (None Detected, lower detectable limit =1.0 ug/L) as rec'd
ND* (None Detected, lower detectable liait = 2.0 ug/L) as rec'd

(Not Analyzed)



1

llilB WADSWORTH/ALERT
Hill LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS fc
LAB 1: 0302-BK
MATRIX: SOIL

SAMPLE ID: LABORATORY BLANK

Alpha-BHC
Beta-BHC
Delta-BHC

Lindane
Heptachlor
Aldrin

Heptachlor Epoxide
Endcsulfan I
Dieldrin

4,4* -DDE
Endrin
Endosulfan II

4.4' -DDD
Endosulfan Sulfate

. 4,4'-DDT

Methoxychlor
Endrin-Ketone
Alpha-Chlordane

Ganma-Chlordane
Toxaphene

ASSOCIATES, INC. DATE
DATE
DATE

RECEIVED: 12/ 3/90
EXTRACTED: 12/ 6/90
ANALYZED: 12/ 6/90

CERTIFICATION f: E84059
CHLORINATED PESTICIDES HRS84297
TARGET COMPOUND LIST - GC

RESULT (ag/kg)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

DETECTION LIMIT

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.5

.1
1.0

1.0.
1.0

HOTE: ND (None Detected) as rec'd
(Not Analyzed)

SURROGATE RECOVERY:

Tetrachloro(m)xylene
Dibutylchlorendate s

83
101

ACCEPTABLE LIMITS
WATER SOLID
(33-122) (32-154)
(18-129) (27-139)



WADSWORTH/ALERT
LABORATORIES, INC. 5910 Breckenridge Pkwy, Suite H. Tampa. FL 33610

t^^^li/ Sampling, testing, mobile labs
Sine* 1938

ANALYTICAL REPORT

SUN BANK-FT. LAUDERDALE, FL.

PROJECT NUMBER 3050

Presented to :

TONY MISERCOLA

CONESTOGA-ROVERS & ASSOCIATES, INC.

HADSWORTH/ ALERT LABORATORIES, INC.

APITZ
Project Manager

r _ . _
Tl C. Grubbs

Laboratory Director - Florida

January 11, 1991

HEADQUARTERS AND
LABORATORY
P.O. Box 2912
4101 Shunel Drive, N.W.
North Canton, OH 44720
(216)497-9396

REGIONAL
LABORATORY
P.O. BOX31454
5405 Schaaf Rd.
Cleveland, OH 44131
(216)642-9151

REGIONAL
OFFICE
1445 Pteoah Church Rd.
Lwcington. SC 29072
(803)957-6590

REGIONAL
LABORATORY
5910 Breckenridge Pkwy
Suite H
Tampa, FL 33610
(813) 621-0784



WADSWORTH/ALERT
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ANALYTICAL METHODS

llmdsworth/ALERT Laboratories utilizes only USEPA approved analytical methods and
instrumentation. The analytical methods utilized for the analysis of these samples
are listed below.

PARAMETER METHOD

ORGANICS

Volatile Organics

Extraction

Base/Neutral Acid Extractables
Extraction

Pesticides/PCB's
Extraction

** EPA Method 602 ** SW846 Method 8020
** SW846 Method 8240
** SW846 Method 5030

** SW846 Method 8270
** SW846 Method 3520.3550

** SW846 Method 8080
** SW846 Method 3510,3520

3550

NOTE: ** indicates usage of this method to obtain results for this report.
EPA Methods -Method for Chemical Analysis of Water and Wastes, USEPA,

600/4-79-020, March, 1983. July, 1982.
Std. Methods -Standard Methods for the Examination of Water and Waste-

vater, APHA, 16th edition, 1985.
USEPA Methods -From 40CFR Part 136, published in Federal Register on

October 26, 1984.
SW846 Methods -Test Methods for Evaluating Solid Waste Physical/Chemical

Methods,-%3rd Edition, USEPA, 1986.
ASTM Methods -American Society for Testing and Materials.

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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INVOLVEMENT

This report summarizes the analytical results of samples from the Sun Bank-Ft.
Lauderdale, FL site submitted by Conestoga-Rovers & Associates. Wadsworth/ALERT
Laboratories, Inc. who provided independent, analytical services for this project
under the direction of Mr. Tony Misercola. Nine (9) water samples, five (5)
soil samples and a trip blank were accepted into Wadsworch's Florida facility
on 30 November and 3 December 1990, in accordance with documented sample
acceptance procedures. The samples were analyzed for organics as specified by
Conestoga-Rovers & Associates. Volatile organic soil analyses were performed
by Wadsworth/ALERT Laboratories, North Canton, Ohio (Florida certification
#£87225). The associated analytical methods and sample results are outlined
sequentially in this report.

Analytical results included in this report have been reviewed for compliance
with the Laboratory QA/QC Plan as summarized in the Quality Control Section at
the rear of the report. All presented data has been found to be compliant. Any
qualificaitons and/or non-compliant items have been noted below.

Laboratory I. D. ___ Narrative_____________

OK3004-4 The recovery of Nitrosodipropylamine
and phenol in the matrix
spike/duplicate was below acceptable
limits. However, adequate method
performance was demonstrated by the
duplicate precision data, blanks and
Laboratory Control Samples for these
compounds. Results should be
interpreted accordingly.

OL0302-3 The recovery of Lindane in the matrix
spike/duplicate was below acceptance
limits. However, adequate method
permance was demonstrated by the
duplicate precision data, blanks and
Laboratory Control Samples for these
compounds. Results should be
interpreted accordingly.

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC.
LAB I: L0302-1
KATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

127 3/90
NA

12/14/90

SAMPLE ID: K-113090-PS-01 SUN BANK-FT. LAUDERDALE.FL
CERTIFICATION #: E84059

VOLATILE OBGANICS HRS82497
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
BroBodichloromethane

Bromoform
BroBoaethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloronethane

Dibromochloroaethane
1 j 1-Dichloroethane
1 , 2-Dichloroethane

ND**
2.0 J
ND

ND
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1.2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1,1. 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

ND
ND
62

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1.2-Dichloropropane ND

Total Xylenes 51

MOTE: ND (None Detected, lower detectable limit =2.5
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable limit = 25

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURBOGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromofluorobenzene

122
95
101

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



WADSWORTH/ALERT
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COMPANY : CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB f: 0302-BK DATE EXTRACTED: 12/ 6/90
MATRIX: SOIL DATE ANALYZED: 12/ 6/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: E84059

POLYCHLOBINATED BIPHENYLS HRS84297
TARGET COMPOUND LIST - GC

PCB-1016 ND
PCB-1221 ND
PCB-1232 ND

PCB-1242 ND
PCB-1248 ND
PCB-1254 ND

PCB-1260 ND
PCB-1262

HOTE: ND (None Detected, lower detectable limit = 1.0 ng/kg) as rec'd
ND* (None Detected, lower detectable limit = mg/kg) as rec'd

(Not Analyzed)



] 8S
WADSWORTH/ALERT
LABORATORIES, INC.

LAB #: OK3004-LCS
MATRIX: WATER
METHOD: 602

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
NA
12/04/90

J

]
COMPOUND

LABORATORY CHECK SAMPLE

LCS
%REC

QC LIMITS
%RECOVERY

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene
Dichlorobromomethane

88
103

89
91
93
91

58-U1
80-128
72-131
77-123
77-120
83-125

1

1
_•«

1
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LAB #: OL0302-LCS DATE RECEIVED: 12/03/90
MATRIX: WATER DATE EXTRACTED: NA
METHOD: 602 DATE ANALYZED: 12/06/90

LABORATORY CHECK SAMPLE

COMPOUND LCS QC LIMITS
%REC %RECOVERY

1,1-Diehloroethene 93 58-141
Trichloroethene 112 ' 80-128
Chlorobenzene 88 72-131
Toluene 91 77-123
Benzene 91 77-120
Dichlorobromomethane 102 83-125



WADSWORTH/ALERT
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LAB #: OL0302-LCS DATE RECEIVED: 12/03/90
MATRIX: SOIL DATE EXTRACTED: N/A
METHOD: 8020 DATE ANALYZED: 12/07/90

LABORATORY CHECK SAMPLE

COMPOUND LCS QC LIMITS
%REC %RECOVERY

1,1-Dichloroechene 100 49-132
Trichloroechene 95 63-121
Chlorobenzene 77 54-117
Toluene 102 74-126
Benzene 103 64-143
Dichlorobromoraethane 97 55-136



WADSWORTH/ALERT
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LAB #: OK3004-LCS DATE RECEIVED: 11/30/90
MATRIX: SOIL DATE EXTRACTED: NA
METHOD: 8020 DATE ANALYZED: 12/12/90

LABORATORY CHECK SAMPLE

COMPOUND LCS QC LIMITS
%REC %RECOVERY

1.1-Dichloroethene 94 49-132
Trichloroethene 114 63-121
Chlorobenzene 96 54-117
Toluene 100 74-126
Benzene 107 64-143
Dichlorobromomethane 98 55-136



WADSWORTH/ALERT
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LAB #: OK3004-LCS
MATRIX: WATER
METHOD: 8240

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
N/A
12/09/90

il COMPOUND

LABORATORY CHECK SAMPLE

LCS
%REC

QC LIMITS
%RECOVERY

1,1-Dichloroechene
Trichloroethene
Chlorobenzene
Toluene
Benzene
Dichlorobromomethane

84
72
91
111
107
86

61-145
71-120
75-130
76-125
76-127
78-104

•I

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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LAB *: OK3004-LCS DATE RECEIVED: 11/30/90
MATRIX: WATER DATE EXTRACTED: N/A
METHOD: 8240 DATE ANALYZED: 12/12/90

LABORATORY CHECK SAMPLE

COMPOUND LCS QC LIMITS
%REC %RECOVERY

1,1-Dichloroethene 94 61-145
Trichloroethene 77 71-120
Chlorobenzene 94 75-130
Toluene 98 76-125
Benzene 97 76-127
Dichlorobromonechane 99 78-104

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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;1

CHECK SAMPLE DATA

QC
PERCENT CONTROL

LAB ID PARAMETER RECOVERY MATRIX LIMITS

GC/MS VOLATILE COMPOUNDS

93210 1,1-Dichloroethene 84 SOLID ( 67-127)
Trichloroethene 99 ( 87-112)
Chlorobenzene 100 ( 90-110)
Toluene 90 ( 86-109)
Benzene 87 ( 86-113)

GC/MS VOLATILE COMPOUNDS

93212 1,1-Dichloroethene 107 SOLID ( 67-127)
Trichloroethene 96 ( 87-112)
Chlorobenzene 101 ( 90-110)
Toluene 99 ( 86-109)
Benzene 106 ( 86-113)
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LAB *: OL3004-LCS DATE RECEIVED: 11/30/90
MATRIX: WATER DATE EXTRACTED: 12/03/91 to 12/04/90
METHOD: 8270 DATE ANALYZED: 12/06/91 to 12/06/90

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS QC LIMITS
%REC RECOVERY

1,2,4-Trichlorobenzene 68 39-98
Acenaphchene 63 46-118
2,4-Dlnitrotoluene 62 24-96
Pyrene 83 26-127
Nicrosodipropylamine 46 41-116
1,4-Dichlorobenzene 67 36-97

Pentachlorophenol 54 9-103
Phenol 45 12-89
2-Chlorophenol 76 27-123
4-Chloro-o-cresol 90 33-97
4-Nitrophenol 30 10-80

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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J
]

LAB #: OL0302-LCS DATE RECEIVED: 12/03/90
MATRIX: WATER DATE EXTRACTED: 12/06/90
METHOD: 8270 DATE ANALYZED: 12/10/90

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS QC LIMITS
%REC RECOVERY

1.2,4-Trichlorobenzene 76 39-98
Acenaphthene 65 46-118
2,4-Dinitrotoluene 27 24-96
Pyrene 68 26-127
Nitrosodipropylamine 50 41-116
1,4-Dichlorobenzene 85 36-97

Pentachlorophenol 56 9-103
Phenol 21 12-89
2-Chlorophenol 59 27-123
4-Chloro-o-cresol 50 33-97
4-Nitrophenol 15 10-80

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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LAB *:
MATRIX:
METHOD:

OL3004-LCS
SOIL
8270

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/03/91
12/06/91

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS
%REC

QC LIMITS
RECOVERY

1,2,4-Trichlorobenzene
Acenaphchene
2,4-Dinitrotoluene
Pyrene
Nitrosodipropylamine
1,4-Dichlorobenzene

79
82
72
83
52
84

39-98
46-118
24-96
26-127
41-116
36-97

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-o-cresol
4-Nitrophenol

23
45
93
75
36

9-1C3
12-89
27-123
33-97
10-80
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1

LAB #: OK3004-LCS DATE RECEIVED: 11/30/90
MATRIX: WATER DATE EXTRACTED: 12/03/90
METHOD: 8080 DATE ANALYZED: 12/07/90

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS QC LIMITS
%REC RECOVERY

Lindane 74 56-123
Hepnachlor 114 40-131
Aldrin 71 40-120
Dieldrin 89 52-126
Endrin 51 56-121
4,4'-DOT 77 38-127



WADSWORTH/ALERT
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LAB #: OL0302-LCS DATE RECEIVED: 12/0-3/90
MATRIX: WATER DATE EXTRACTED: 12/05/90
METHOD: 8080 DATE ANALYZED: 12/08/90

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND

Lindane
Hepcachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

LCS
%REC

80
84
77
83
87
76

QC LIMITS
RECOVERY

56-123
40-131
40-120
52-126
56-121
38-127
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LAB#: OK3004-LCS DATE RECEIVED: 11/30/90
HATRIX: WATER DATE EXTRACTED: 12/03/90
METHOD: 8080 DATE ANALYZED: 12/08/90

LABORATORY CHECK SAMPLE RECOVERY

LCS QC LIMITS
%REC RECOVERY

PCB 100 42-104



WADSWORTH/ALERT
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LAB#: OL0302-LCS DATE RECEIVED: 12/03/90
HATRIX: WATER • DATE EXTRACTED: 12/05/90
METHOD: 8080 DATE ANALYZED: 12/08/90

LABORATORY CHECK SAMPLE RECOVERY

LCS QC LIMITS
%REC RECOVERY

PCB 78 42-104



WADSWORTH/ALERT
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J

LAB #: OK3004-LCS DATE RECEIVED: 11/30/90
MATRIX: SOIL DATE EXTRACTED: 12/04/90
METHOD: 8080 DATE ANALYZED: 12/05/90

IABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS QC LIMITS
%REC RECOVERY

Lindane 76 46-127
Hepcachlor 89 35-130
Aldrin 81 34-132
Dieldrin 96 31-134
Endrin • 85 42-139
4.4--DDT 72 23-134j

j
J

1

J



WADSWORTH/ALERT
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LAB#: OK3004-LCS DATE RECEIVED: 11/30/90
MATRIX: SOIL DATE EXTRACTED: 12/04/90
METHOD: 8080 . DATE ANALYZED: 12/05/90

LABORATORY CHECK SAMPLE RECOVERY

LCS QC LIMITS
%REC RECOVERY

PCS 79 48-126



WADSWORTH/ALERT
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J

J

1

LAB#: OL0302-LCS
MATRIX: SOIL
METHOD: 8080

DATE RECEIVED: 12/03/90
DATE EXTRACTED: 12/06/90
DATE ANALYZED: 12/07/90

LABORATORY CHECK SAMPLE RECOVERY

LCS
%REC

QC LIMITS
RECOVERY

PCB 69 48-126
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LAB #: OL0302-LCS DATE RECEIVED: 12/03/90
MATRIX: SOIL DATE EXTRACTED: 12/06/90
METHOD: 8080 DATE ANALYZED: 12/07/90

LABORATORY CHECK SAMPLE RECOVERY

COMPOUND LCS QC LIMITS
%REC RECOVERY

Lindane 79 46-127
Heptachlor 88 35-130
Aldrin 83 34-132
Dieldrin 110 31-134
Endrin 81 42-139
4,4 ' -DOT 87 23-134



WADSWORTH/ALERT
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LAB#: OL0302-3
MATRIX: WATER
METHOD: 602

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/03/90
N/A
12/06/90

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

COMPOUND
MS

%REC
MSD RPD QC LIMITS
%REC RPD RECOVERY

1,1-Dichloroethene 94
Trichloroethene 107
Chlorobenzene 89
Toluene 92
Benzene 93
Dichlorobromomethane 100

88
98
90
92
92
97

7
9
1
0
1
3

36
31
33
25
21
27

58-141
80-128
72-131
77-123
77-120
83-125



WADSWORTH/ALERT
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LAB* :
MATRIX:
METHOD:

OK1202-4
SOIL
8020

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

11/30/90
NA
12/13/90

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

COMPOUND
MS

%REC
MSD RPD QC LIMITS
%REC RPD RECOVERY

1,1-Dichloroethene 105
Trichloroechene 77
Chlorobenzene 97
Toluene 104
Benzene 112
Dichlorobromomethane 115

116
79
98
103
113
119

10
3
1
1
1
3

22
24
27
19
25
41

49-132
63-121
54-117
74-126
64-143
55-136



WADSWORTH/ALERT
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MATRIX SPIKE DATA

1

LAB ID PARAMETER

GC/MS VOLATILE COMPOUNDS

32144 1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Toluene
Benzene

SPIKE SPK/DUP
PERCENT PERCENT SPIKE
RECOVERY RECOVERY MATRIX

88
98
106
97
82

86
98
106
94
84

SOLID

QC
CONTROL
LIMITS

( 53-146)
( 79-117)
( 83-115)
( 73-130)
( 71-122)

J
j



WADSWORTH/ALERT
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LAB#:
MATRIX:
METHOD:

OL0302-3
WATER
8270

DATE RECEIVED: 12/03/90
DATE EXTRACTED: 12/06/90
DATE ANALYZED: 12/10/91

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

COMPOUND MS MSD RPD QC LIMITS
%REC %REC RPD RECOVERY

1,2,4-Trichlorobenzene 89
Acenaphthene 59
2,4-Dinitrotoluene 51
Pyrene 42
Nitrosodipropylaraine 24
1,4-Dichlorobenzene 67

Pentachlorophenol 24
Phenol 13
2-Chlorophenol 35
4-Chloro-o-cresol 24
4-Nitrophenol 13

90
56
44
41
28
56

24
14
30
25
11

5
15
2
15
18

0
7
15
4
17

28
31
38
31
38
28

50
42
40
42
50

39-98
46-118
24-96
26-127
41-116
36-97

9-103
12-89
27-123
23-97
10-80

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150
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LAB*: OK3004-4
MATRIX: SOIL
METHOD: 8270

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

11/30/90
12/03/90
12/04/90

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

J

COMPOUND

1,2, 4 -Tr ichlorobenzene
Acenaphchene
2,4-Dinitrotoluene
Pyrene
Nitrosodipropylamine
1 , 4-Dichlorobenzene

MS
%REC

79
71
63
95
25
61

MSD
%REC

68
65
50
94
27
59

RPD

15
9
23
1
8
3

QC LIMITS
RPD RECOVERY

23 38-107
19 31-137
47 28-89
36 35-142
38 41-126
27 28-104

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-o-cresol
4-Nitrophenol

98
19
50
69
22

129
24
53
63
20

27
23
6
9
10

47
35
50
33
50

17-109
26-90
25-102
26-103
11-114



I WADSWORTH/ALERT
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LAB # : OL0302-3
MATRIX: WATER
METHOD: 8080

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

12/03/90
12/05/90
12/11/90

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

COMPOUND
MS

%REC
MSD
%REC

RPD QC LIMITS
RPD RECOVERY

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

29
81
71
91
86
89

31
86
73
95
87
92

7
6
3
4
1
3

15
20
22
18
21
27

56-123
40-131
40-120
52-126
56-121
38-127
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LAB # : OK3004-4
MATRIX: SOIL
METHOD: 8080

DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

11/30/90
12/04/90
12/11/90

J
HATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

COMPOUND
MS

%REC
MSD

%REC
RPD QC LIMITS

RPD RECOVERY

1 Lindane
Hepcachlor
Aldrin
Dieldrin
Endrin
4;4'-DOT

83
85
75
95
86
90

114
109
99
125
103
110

31
25
27
27
18
20

50
31
43
38
45
50

46-127
35-130
34-132
31-134
42-139
23-134

J

J
J

J

i



WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: 0302-BK DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION f: - E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND

2-Methylnaphthalene ND
Naphthalene ND
Nitrobenzene • ND

2-Kitronaniline SD*
3-Nitronaniline ND*
4-Nitronaniline ND*

N-Nitrosodiphenylamine ND
H-Nitrosodi-n-propylamine ND
Phenanthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

ND (None Detected, lower detectable limit = .33 mg/kg) as rec'd
SD* (None Detected, lower detectable limit =1.7 mg/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: X ACCEPTABLE LIMITS
WATER SOLID

Bitrobenzene-d5 32 (22-135) (10-155)
Fluorobiphenyl " 95 (34-140) (12-153)
Terphenyl-dl4 81 (10-132) (13-140)
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WADSWORTH/ALERT
LABORATORIES, INC.

COMPANY: CONESTOGA-ROVERS & ASSOCIATES, INC. DATE RECEIVED: 12/ 3/90
LAB #: 0302-BK DATE EXTRACTED: 12/ 4/90
MATRIX: SOIL DATE ANALYZED: 12/ 5/90

SAMPLE ID: LABORATORY BLANK
CERTIFICATION #:' E84059

BASE/NEUTRAL EXTRACTABLE ORGANICS HRS84297
TARGET COMPOUND LIST - GC/MS (2 of 2)

Hexachloroethane ND
Indeno(l,2,3-cd)pyrene ND
Isophorone ND

•

2-Methylnaphthalene ND
Naphthalene ND
Nit robenz ene ND

2-N'itronaniline ND*
3-Nitronaniline ND*
4-Nitronaniline ND*

K-"itrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Phetianthrene ND

Pyrene ND
1,2,4-Trichlorobenzene ND

MOTE: ND (None Detected, lower detectable limit = .33 mg/kg) as rec'-d
ND* (None Detected, lower detectable limit =1.7 mg/kg) as rec'd
J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

SURROGATE RECOVERY: Z ACCEPTABLE LIMITS
'* HATER SOLID

Nitrobenzene-do 32 (22-135) (10-155)
Fluorobiphenyl 95 (34-140) (12-153)
Terphenyl-dl4 81 (10-132) (13-140)



WADSWORTH/ALERT
LABORATORIES, INC.
•ANY: CONESTOGA-ROVERS & ASSOCIATES, INC.

LAB f: L0302-5
MATRIX: WATER

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

12/ 4/90

SAMPLE ID: W-113090-PS-07 SUN BANK-FT. LAUDERDALE,FT.

VOLATILE ORGANICS
TARGET COMPOUND LIST - GC/MS

t

t

Acetone
Benzene
Bromodichloromethane

Bromoform
Bromomethane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloromethane

Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane

ND**
ND
2.0

ND
ND
ND**

ND
ND
ND

ND
8.0
ND

ND
ND
ND

1.1-Dichloroethene ND
1.2-Dichloroethene (Total) ND
1,2-Dichioropropane ND

cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

ND**
ND
ND**

Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND

Toluene ND
1.1.1-Trichloroethane ND
1.1.2-Trichloroethane ND

Trichloroethene ND
Vinyl acetate ND**
Vinyl chloride ND

Total Xylenes ND

•OTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable limit =
ND** (None Detected, lower detectable limit = 10

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

aOBBOGATE RECOVERY:
i

112-Dichloroethane
Toluene-d8
Bromo fluorobenzene

104
93
101

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)



_]
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WADSWORTH/ALERT
LABORATORIES, INC.
•ANY: CONESTOGA-ROVERS & ASSOCIATES, INC.

LAB #: L0302-6
KATRIX: WATER

•DATE RECEIVED:
'DATE EXTRACTED:
DATE ANALYZED:

12/ 3/90
NA

12/ 4/90

SAMPLE ID: W-113090-PS-08 SUN BANK-FT. LAUDERDALE,FL

VOLATILE ORGAKICS
TARGET COMPOUND LIST - GC/MS

Acetone
Benzene
Broaod i ch lo rome thane

Bronoforn
Bromome thane
2-Butanone

Carbon disulfide
Carbon tetrachloride
Chlorobenzene

Chloroethane
Chloroform
Chloronethane

Dibromochloromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane

1 , 1-Dichloroethene
1,2-Dichloroethene (Total)
1 ,2-Dichloropropane

ND**
ND
ND

ND
ND
ND**

ND
ND
ND

ND
8.0
ND

ND
ND
ND

ND
ND
ND

cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Ethylbenzene

2-Hexanone
Methylene chloride
4-Methyl-2-pentanone

Styrene
1,1,2, 2-Tetrachloroethane
Tetrachloroethene

Toluene
1 i 1 , 1-Trichloroethane
1,1, 2-Trichloroethane

Trichloroethene
Vinyl acetate
Vinyl chloride

Total Xylenes

ND
ND
12

ND**
ND
ND**

ND
ND
ND

ND
ND
ND

ND
ND**
ND

8.0

•OTE: ND (None Detected, lower detectable limit =1.0
ND* (None Detected, lower detectable Unit =
ND** (None Detected, lower detectable limit = 10

ug/L) as rec'd
ug/L) as rec'd
ug/L) as rec'd

J (Detected, but below quantitation limit; estimated value)
B (Compound detected in method blank associated with this sample)

(Not Analyzed)

8DBBOGATE RECOVERY:

1,2-Dichloroethane
Toluene-d8
Bromo fluorobenzene

103
94
105

ACCEPTABLE LIMITS
WATER SOLID
(75-123) (85-126)
(92-107) (89-124)
(86-115) (84-124)

LOW LEVEL
(85-138)
(89-128)
(83-128)

Route 3 - Box 235 / Bartow, FL 33830 / (813) 533-2150



f*DA SHIPPED TO (Laboratory name):
\f W\f\ Consulting EnglnMrs
CONESTOGA-ROVERS & ASSOCIATES (o/̂ QiL/̂ E^T-K fils&P^f U*Q J
651 Colby Drive, Waterloo. Ontario Canada N2V 1C2

CHAIN OF CUSTODY
RECORD— v, <-i

SAMPLER'S SlGNATUf
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_£- //
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1
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j

i
j

1
1
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f
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I
I
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ANTICIPATED CHEMICAL HAZARDS:

( i O
RELINQUISHED BY: \|̂ -V~^0<L

V-1 ' " («W)\_>

HEL1NOUISHED 3Y:
r*i
*** <*»>

RELINQUISHED BY:
r*i
"" (aw)

ADD.T10NAL SIGNATURE i™i
SHEET REQUIRED LJ

METHOD OF SHIPMENT:
£)(f&- t^cthA

PROJECT NAME:

SAMPLE LOCATOIN

/
/

/ /
/ /
/ /
/ /
/ /
/ /

t=t=
=t=

SAMPLE
TYPE

<Z&~) (__

scuu
cfo/ ' L,
,

/

1
1
1
I

j

/̂
TOTAL NUMBER OF CONTAINERS

^

3 DATE/m
IL -)<xCV^> '

^

m

fcl
i|

fi
/

j///

n

REMARKS

7<id (JoCf, T£C,
ted/fers-r. , T^L.
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f 1
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i I

IE RECEIVED B
Jfo.^rc

Y: / 1 fi /]/ Vfl F 1

© (SCN)

DATE/TIME RECEIVED BY:
/«\i ^ (SON)

DATE/TIME RECEIVED BY:
/r\i

SHIPPED BY:

CONDITION OF SEAL UPON RECEIPT:
GENERAL CONDITION OF COOLER:

WHITE - CRA OFFICE COPY
YELLOW - RECEIVING LABORATORY COPY
PINK - CRA LABORATORY COPY
•OLDEN ROD - SHIPPERS

^ (SGN)

RECt

(9CN

ca
(SH»

nVED FOR LABORATORY BY: DATE/TIME

, .... . ———— 1 ————

3LER OPENED BY: DATE/TIME

) ——— 1 ————

N2 009294



Triangle Laboratories of Hov«t«t^$nc.
PCDO/PCDF 8280 ANAUYSIS <ai

Page 1 of 1
01/25/91

FILE NAPIE. . . .
CONCAL. ......

— ANALYST. .....
SAMPLE SIZE..

: JTCAL DATE....
_BPIKE FILE...

E002049
E002048
XL
1000.00 ml
01/02/91
SP82805U

CLIENT ID. . . . : UADSUORTH TLI NUMBER. . . . : n. BLANK
SAMPLE -ID; ...: METHOD BLANK »
ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-U
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

DATE RECEIVED.: / /
DATE COLLECTED: / /
SHIPMENT NO...: N/A

CONCCppt) NUMBER DL EMPC RATIO RT FLAGS

^2373-TCDD ND
^2378-PeCDD . ND
123478-HxCDD ND

^-123678-HxCDD ND
123789-HxCDD ND
)234678-HpCDD ND

i_DCDD EMPC

3378-TCDF ND
~Jl2378-PeCDF ND

23478-PeCDF ND
.123478-HxCDF ND
1123678-HxCDF ND

^34678-HxCDF ND
123789-HxCDF ND

i fe234678-HpCDF ND
Jl234789-HpCDF ND

OCDF ND

JOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD ND
[TOTAL HPCDD ND
TOTAL TCDF EMPC
[TOTAL PSCDF ND

_TTOTAL HxCDF ND
TOTAL HpCDF ND

0.2
0.5
0.3
0.2
0.2
0.4

0.1
0.2
0.2
0.1
0. 1
0.1
0.2
0.2
0.2
0.2

0.5
0.2
0.4

0.2
0.1
0.2

0.18

4. 78

0.19

INTERNAL STANDARDS RECOVERY SUMMARY
SSBBBSSSBSBSBSSSSSSSSSBSSSBSSBBBSSSSBBBSBS:

CONC (ppt) Z REC. RATIO RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

39.6
35.4
43.7
85. 6
84.4

79.2
70.9
87.4
85.6
84.4

0.80
0.80
1.27
1.06
0.90

25:20
26:17
39:45
44:20
53:03

——

8280_RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b)

Page 1 of 1
01/24/91

FILE NAME....: E002064
CONCAL.......: E002063
ANALYST......: XL
SAMPLE SIZE..: 10.00 g
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805N

CLIENT ID....: UADSUORTH TLI NUMBER....: fl.BLANK
SAMPLE ID....: METHOD BLANK
ANALYSIS DATE: 01/19/91 PROJECT NUMBER: 219-S
SAMPLE MATRIX: SOIL DATE RECEIVED.: / /
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: N/A

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCOD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-P«CDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppb) NUMBER DL EMPC RATIO RT FLAGS

ND
ND

• ND
ND
ND
ND
0.02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

EMPC
ND
EMPC
ND

EMPC
ND
ND
ND

0.003
0.003
0.003
0.003
0.003
0.003

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

0.003

0.003

0.003
0.003
0.003

0.80 33:05

r
r

0.52

0.01

0.026

INTERNAL STANDARDS RECOVERY SUMMARY
sssasss=essassz=sss=sss==ssssssssas=s==ss:

NAME CONC Cppb) % REC. RATIO

-LAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

3.7
3.9
4.6
7.9
8.8

74.6
77.0
92.3
78.8
88.2

0.80
0.79
1.26
1.05
0.90

25:19
26:15
39:44
44:20
53:04 __

8280 RPT rev:3.02



J Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS Cb>

Page 1 of 1
01/25/91

fl

TILE NAME. . . .
CONCAL. ......

lALYST. .....
SIZE..

ICAL DATE. . . .
PIKE FILE...
============

NAflE

E002069 CLIENT ID....: UADSUORTH TLI NUMBER....: M.BLANK
E002063 SAMPLE ID....: METHOD BLANK
XL ANALYSIS DATE: 01/19/91 PROJECT NUMBER: 219-S2

10.00 g SAMPLE MATRIX: SOIL DATE RECEIVED.: / /
01/02/91 SAMPLE ORIGIN: N/A DATE COLLECTED: / /
SP82805N SHIPMENT NO...: N/A

=================================================================
CONCCppb) NUMBER DL EMPC RATIO RT FLAGS

, -J ——————— .
B78-TCDD

t~l2378-PeCDB
1,23478-HxCDD
23678-HxCDD

'-^3789-HxCDD
1234678-HpCDD

SCDD
i_J

2378-TCDF
•2378-PeCDF
3478-PeCDF

^123478-HxCDF
1,23678-HxCDF
|34678-HxCDF

-^3789-HxCDF
1234678 -Hp CDF

; {234789-HpCDF
-JCDF

[ "JQTAL TCDD
LfOTAL PeCDD

TOTAL HxCDD
TOTAL HpCDD

-.HJTAL TCDF
TOTAL PeCDF
iDTAL HxCDF

LIOTAL Hp CDF

ND
ND

•ND
, ND

ND
ND

0.09

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.004

EHPC
ND
ND
ND

EftPC
ND
ND
ND

0.005
0.008
0.005
0.005
0.005
0.005

0.003
0.005
0.005
0.003
0.003
0.003
0.003
0.003
0.005

0.44
0.008
0.005
0.005

0.03
0.005
0.003
0.003

——

——

__
0.90 53:07 _L_

•

——

——

0.97 53:20 IT

——

——

INTERNAL STANDARDSf *

NAME
•̂ 3Cl2-2378-TCDF
13C12-2378-TCDD
3Cl2-HxCDD 678

. 3Cl2-HpCDF 678
13C12-OCDD

RECOVERY SUMMARY

CONC Cppb)

2.9
3.1
4.8
8.9
9.6

% REC.

58.4
61.3
96.9
89.1
95.9

RATIO

0.79
0.79
1.25
1.04
0.90

RT

25:20
26:15
39:47
44:23
53:06

FLAGS

—— •

"LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280_RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a)

Page 1 of 1
01/23/91

FILE NAflE. . . . : E002051
CONCAL.......: E002048
ANALYST. .....: XL
SAMPLE SIZE..: 930.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805W
__-=====-=============— ===

CLIENT ID. . . . : UADSUORTH TLI NUMBER. . . . : 3-51-3E CIS
SAMPLE ID....: OL 0302-3 MS
ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-U
SAMPLE MATRIX: UATER DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: 11/30/90

SHIPMENT NO...: FL 3209

NAME' coNC<ppt) NUMBER DL EMPC RATIO RT

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

52.4
72.6
70.0

• 134
127
126
123
134
134
223

51.7
77.6
403
157

54.2
148
513
270

2
2
4
1

3
8
6
3

0.77
1.56
1.55
1.23
1.22
1.22
1.23
1.05
1.05
0.87

25:21
31:12
32:28
37:59
38:12
39:19
40:52
44:25
47:26
53:23

57.1
77.2

394.5
312.6

53.2

255.5
269.0

0.79
1.59
1.28
1.06

0.73
1.56
1.24
1.06

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

SI. 7
76.6
140
124
132
157
261

0.79
1.54
1.23
1.23
1.22
1.06
0.88

26:18
33:06
39:37
39:48
40:26
46:36
53:10

__
__
__

INTERNAL STANDARDS RECOVERY SUMMARY
S=sasS8S=SSBS==SSSSSS8SSSSaSSSESSSSS=SSSSS

NAME CONC Cppt) % REC. RATIO RT FLAGS

13C12-237S-TCDF
13C12-2373-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

41.1
41.9
49.3
97.5
97.5

76.4
78.0
91.7
90.7
90.7

0.79
0.78
1.26
1.05
0.90

25:20
26:17
39:47
44:24
53:09 ——

8280 RPT rev:3.02
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Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <i>

Page 1 of 1
01/25/91

FILE NAME....:
:ONCAL.......:
. iNALYST......:
SAMPLE SIZE..:
T.CAL DATE....:
JPIKE FILE...:

* SBSSBBSSBSBBSBS

NAME

E002052
E002048 -
XL
965.00 ml
01/02/91
SP82805U

CLIENT ID.... : UADSUORTH TLI NUMBER.... : 3-51-3HMSD
SAMPLE ID....: OL 0302-3 MSD
ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-UI
SAMPLE MATRIX: UATER DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: 11/30/90

2378-TCDF
[2378-PeCDF

-53478-PeCDF
123478-HxCDF
'23678-HxCDF
_J!34678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
"OCDF

TOTAL
•rOTAL
TOTAL
JOTAL
TOTAL
TOTAL
JTOTAL
'TOTAL

TCDD
PeCDD
HxCDD
HpCDD

TCDF
PeCDF
HxCDF
HpCDF

CONC(ppt) NUMBER-

SHIPMENT NO..-: FL 3209
SBrSSBBBSSSSSSBBSSSBSSSBSSSBSSSSSBSSSBSSSS:

DL EMPC RATIO RT FLAGS

}378-TCDD
12378-PeCDD
|23478-HxCDD
123678-HxCDB
123789-HxCDD
1234678-HpCDD
ICDD

40.6
67.8
107
101
105
124
205

0.79
1.55
1.25
1.24
1.24
1.05
0.89

26:18
33:05
39:36
39:48
40:25
46:35
53:09

——

——

41.2
67.5
67.2
95.0
95.9
94.9
91.9
104
107
178

40.6
67.8
316
125

41.7
140
381
212

1
2
4
2

4
8
6
3

45.7
68.4
316

42.2

381
212

0.77
1.57
1.56
1.24
1.24
1.24
1.25
1.04
1.04
0.89

0.79

25:22
31:11
32:27
37:59
38:11
39:18
40:52
44:24
47:24
53:21

63
27
07

0.78
1.53
1.26
1.06

INTERNAL STANDARDS RECOVERY SUMMARY
ssssssasBsasassas

4AME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13Cl2-HpCDF 678
13C12-OCDD

BBBSBSSSBBSSBBBS

CONC <ppt:>
36.9
42.1
54.5
110
103

tS«3BBBBBS===3

% REC.

71.3
81.3
105
106
99.8

SBBBSBBSSI

RATIO

0.79
0.79
1.26
1.06
0.90

(BBsasaaaBSBBS

RT

25:20
26:17
39:46
44:23
53:07

aaasBsas

FLAGS

——

——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (b)

Page 1 of 1
01/25/91

FILE MADE....: E002086
CONCAL.......: E002076
ANALYST......: XL
SAMPLE SIZE..: 10.04 g
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805N

CLIENT ID....: UADSUORTH TLI NUMBER....: 3-53-4MS
SAMPLE ID.... : OK 3004-4MS
ANALYSIS DATE: 01/21/91 PROJECT NUMBER: 219-52
SAMPLE MATRIX: SOIL DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: FL.3209

NAME CONC(ppb) NUMBER DL EMPC RATIO RT

2378-TCDF 4.8
12378-PeCDF 5.5
23478-PeCDF 5.3
123478-HxCDF 13.3
123678-HxCDF 13.3
234678-HxCDF 12.6
123789-HxCDF 12.5
1234678-HpCDF 28.8
1234789-HpCDF 12.7
OCDF 107

TOTAL TCDD 4.9
TOTAL PeCDD 5.6
TOTAL HxCDD 35.1
TOTAL HpCDD 112

TOTAL TCDF 4.8
TOTAL PeCDF 11.3
TOTAL HxCDF 62.9
TOTAL HpCDF 106

1
4
7
3

5.5

36.0

4.9
11.6
63.0
106

0.78
1.58
1.57
1.24
1.24
1.23
1.24
1.02
1.04
0.87

25:19
31:07
32:22
37:52
38:05
39:12
40:44
44:16
47:17
53:14

0.79
1.57
1.24
1.05

0.78
1.59
1.24
1.04

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

4.9
5.6

- 9.3
13.3
9.6
67.3
970

0.79
1.57
1.24
1.23
1.23
1.05
0.88

26:15
33:01
39:30
39:40
40:19
46:28
53:04

_H_
H,BL

w
I

H,BL

INTERNAL STANDARDS RECOVERY SUMMARY
SSSSSBBBSSSSSSSSS=BSSSSSB3BSSSS=SSSSSSSSSSBSSBSS:B88SSSSSSSBBSSS3SSBSSBSSSS:::

NAME CONC Cppb) Z REC. RATIO RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

4.1
3.8
5.5
8.4
9.1

FLAGS: H = CONCENTRATION ABOVE
BL * FOUND

83.3
76.0
111
84.0
91.3

CALIBRATION RANGE
IN THE BLANK AT CONCENTRATION <

0.80
0.80
1.26
1.04
1.02

2Z

25:18
26:14
39:40
44:15
53:03

8280_RPT

——

rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

FILE NAME.
bONCAL....

SAMPLE SIZE..
tCAL DATE....;

_£PIKE FILE...:
==============
J4AME
L—————————.
2378-TCDD
12378-PeCDD
\23478-HxCDD

i- 123678-HxCDD
123789-HxCDD
1234678-HpCDD

__ J3CDD

J378-TCDF
2378-PeCDF

,,3478-PeCDF
123478-HxCDF

?123678-HxCDF
U234678-HxCDF

123789-HxCDF
lL234&78-HpCDF

^234789-HpCDF
OCDF

TCDD
PeCDD
HxCDD
HpCDD

TCDF
PeCDF
HxCDF
HpCDF

E002087
E00207&
XL

10.40 q
01/02/91
SP8280SN

CONC(ppb) NUMBER

CLIENT ID....: WADSUORTH TLI NUMBER....: 3-53-4MSD
SAMPLE ID....: OK 3004-4MSD
ANALYSIS DATE: 01/21/91 PROJECf NtJMBER: 219-S2
SAMPLE MATRIX: SOIL DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: FL.3209

DL EMPC RATIO RT FLAGS

OTAL
TOTAL
TOTAL
(TOTAL
TOTAL

]TOTAL
HTOTAL
TOTAL

4.7
5.1

• 9.9
12.9
9.9
55.3
705

4.7
5.0
4.8
12.6
12.5
11.7
11.6
25.0
12.0
82.2

4.7
5.1
35.1
90.2

4.7
10.2
57.7

1
1
5
2

1
4
6
3

0.79
1.59
1.24
1.23
1.22
1.05
0.88

0.78
1.59
1.57
1.24
1.24
1.22
1.24
1.02
1.04
0.87

5.25 0.79
1.59

35.2 1.23
1.05

4.8 0.78
10.4 1.58
58.0 1.24
92.2 1.03

26:14
33:01
39:29
39:40
40:18
46:27
53:01

25:19
31:06
32:22
37:52
38:04
39:11
40:43
44:15
47:15
53:12

H_
H,BL

IBL

——

INTERNAL STANDARDS RECOVERY SUMMARY
SSSSBSSZSBSSSSSSBSSSSSBSSBBBBSBBBSSSaSSBBB

E CONC Cppb) % REC. RATIO RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
jl3C12-HxCDD 678

" 13C12-HpCDF 678
13C12-OCDD

-j

4.3
3.9
5.0
8.6
11.1

FLAGS: H = CONCENTRATION ABOVE
] BL = FOUND IN THE BLANK

89.5
80.5
104
89.8
116

CALIBRATION RANGE
AT CONCENTRATION <

0.80
0.80
1.27
1.04
1.00

2Z

25:17
26:13
39:39
44:14
53:00

8280_RPT

——

rev: 3. 02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS Ca>

Page 1 of 1
01/25/91

FILE NAME....: E002053
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 835.00 «1
ICAL DATE....: 01/02/31
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-1C

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:

219-U
12/04/90
11/30/90

SHIPMENT NO...: FL 3209

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123739-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppt) NUMBER DL EMPC

ND
ND
ND
ND
ND
0.17
17.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.06

0.10
0.23
2.0
1.7

EMPC
0.10

N D -
0.05

1
1
1
2

1

1

0.06
0.1
0'.06
0.06
0.06

0.04
0.06
0.06
0.03
0.03
0.03
0.04
0.04
0.06

0.03

2.12

0.33

RATIO RT

1.03
0.89

FLAGS

46:34
53:06

_L
L

0.77 53:18

0.71
1.70
1.30
1.03

1.36

1.08

INTERNAL STANDARDS RECOVERY SUMMARY
aaasassassaassaassasasasasaasaaaaaaasaaaaas:

NAME CONC (ppt) Z REC. RATIO

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

33.3
36.7
48.4
95.6
92.5

55.6
61.4
80.8
79.8
77.2

0.80
0.79
1.27
1.05
0.90

25:20
26:16
39:45
44:21
53:05 ——

8280 RPT rev:3.02



J Triangle Lafaoratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a) l*

Page 1 of 1
01/25/91

.*'.- .
FILE NAME....: E002054
-0NCAL.......: E002048
INALYST. .....: XL

CLIENT ID.... : UADSUORTH
SAflPLE ID....: OL 0302-2
ANALYSIS DATE: 01/18/9JL.

TLI NUMBER....: 3-51-2C

"SAMPLE SIZE..: 760.oo mi SAMPLE MATRIX: WATER "
TCAL DATE....: 01/02/91 SAMPLE'ORIGIN: N/A
PIKE FILE...: SP82805U ;

-JsasBBBaBaBBBSBSsssssess:

NAME

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

219-U
12/04/90
11/30/90
FL 3209

JQTAL TCDD
JOTAL PeCDD
TOTAL HxCDD
•JOTAL HpCDD

"TOTAL TCDF
T,OTAL PeCDF
(OTAL HxCDF

-,'OTAL HpCDF

CONC(ppt) NUMBER DL EM|C * RATIO RT FLAGS

-J373-TCDD
12378-PeCDD
123478-HxCDD
E3678-HxCDD

"123789-HxCDD
1,234678 -HpCDD
JCDD

•» j

2378-TCDF
12378-PeCDF

,J3478-PeCDF
123478-HxCDF
j23678-HxCDF
^34678-HxCDF
'123789-HxCDF
1234678-HpCDF
|234789-HpCDF

ND
ND

•ND
ND
ND
2.1

25.5

ND
ND
ND
ND
ND
ND
ND

0.54
ND
2.1

~'- o.6Bw

0.09
0.06~

': 0.05
\f -0.05
^

\.

n 0.03
0.05
0.05
0.03
0.03
0.02
0.03

0.05

** » •. • i.

~7~ _
• *-•, '

*"• ^M^™»

1.08 46:34 _L_
0.89 53:06 ~L_

*•-__ __
•*••*•-

; _
^W^^M

____

1.06 44:23 IT
__

0.89 53:19 _L_

0.29
ND
0.11
3.7

EMPC
ND
0.33
2.6

7.5
0.09

0.36
0.05

1
2

0.76

1.32
1.06

1.28
1.06

_ INTERNAL STANDARDS RECOVERY
SBBasBSSSBBXBBSSaBBSaSSBaSSBBBSBBBSSSaBSSaaSBSaBBSSSaasSSSBBBBBSSS

•|AME CONC (ppt) % REC.. S6TIQ_ . RT

rLAGS: L = CONCENTRATION BELOU CACIBRATION RANGE

FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
)3C12-HxCDD 678
J3C12-HpCDF 678
13C12-OCDD

45.4
45.9
58.1
121
111

6971'-
69.8

. 8B.S .: 92.2 .
* 84.4' .

^W^
*Q.7T'
1.28
i.t)V -
0-^:

25:20
26:17
39:45
44:22
53:05 ——
8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/26/91

FILE NAME....: E002050
CONCAL....... : E002048
ANALYST......: XL
SAMPLE SIZE..: 955.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-3
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-3D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209

NAME CONCCppt.l NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
1 23678 -HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

INTERNAL STANDARDS
SBassasBaaBssaaBSB

NAME

13C12-2378-TCDF
13C12-2378-TCDD
!3C12-HxCDD 678
!3C12-HpCDF 678
13C12-OCDD

" ND
ND
ND '
ND
ND
ND
0.98

ND
ND
ND
ND
ND
ND
NO
HD
ND
0.04

EMPC
ND
ND
ND

EflPC
ND
ND
ND

RECOVERY SUMMARY
asaasBaaaBssBaaas:

CONC Cppt)

34.3
34.9
47.1
93.8
93.5

0.05
0.10
0.05
0.05
0.05
0.07

0.03
0.05
0.05
0.03
0.03
0.02
0.03
0.03
0.04

0.10
0.05
0.07

0.05
0.03
0.04

7. REC.

65.5
66.7
89.9
89.6
89.3

0.85 53:08 _L_

VMM^M

_____

0.90 53:18 _L_

5.5 __

——

0.30 __

——

BaBaBBSBaBSSaBSBBSSBBBBBSBBSaaSSB

RATIO RT FLAGS

0.81 25:19 __
0.80 26:16
1.27 39:46 __
1.06 44:23
0.90 53:06 __

8280 RPT rev:3.02
FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE



-I

-j
C.ILE NAME...
JONCAL......

ANALYST.....
SAnPLE SIZE.
ICAL DATE...

-tPIKE FILE..

Triangle Laboratories of Houston, Inc.
PCDD/PCDF 3230 ANALYSIS (a)

Page 1 of 1
01/24/91

E002055
E002048
XL
790.00 ml
01/02/91
SP32805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL0302-4
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER. : 3-52-ID

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

1AME
| ——————————— -

2373-TCDD
3,2373-PeCDD
123478-HxCDD

•J23678-HxCDD
123789-HxCDD
1234678-HpCDD

• ICDD

CONCCppt) NUMBER

ND
ND

• ND
0.77

ND
ND

948

DL EMPC

0.05
0.1
0.08

0.07
0.1

RATIO

1.29

0.86

RT

39:45

53:07

FLAGS

-

__ -

_L_
__
__
_H_

u

t378-TCDF
J2373-PeCDF
23478-PeCDF
123473-HxCDF
(23678-HxCDF
234673-HxCDF
123789-HxCDF
234673-HpCDF

•-1234789-HpCDF
OCDF

u_ fOTAL TCDD
TOTAL PeCDD

I TOTAL HxCDD
TOTAL HpCDDL_J
TOTAL TCDFQOTAL PeCDF
,OTAL HxCDF
TOTAL HpCDF

ND
ND
ND
0.08

ND
ND
ND
14.2

EMPC

EMPC
EMPC
15.5
46.3

EMPC
EMPC
1.8
63.3

3
1

0.03
0.05

0.05
0.04
0.05

0.33

4.9
0.65

0.23
0.05
2.2
69.2

1.05 37:57

1.10 44:21

0.37 53:20

1.26
1.03

1.17
1.08

INTERNAL STANDARDS RECOVERY SUMMARY
.sssasssasssasssaassaaassasssxvzssssssBssas:

MAME CONC (ppt) 7. REC. RATIO

j
L

CJLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
H = CONCENTRATION ABOVE CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13Cl2-HxCOD 678
13Cl2-HpCDF 673
13C12-OCDD

41.5
43.3
55.5
93.2
118

65.6
68.4
87.7
77.6
93.1

0.79
0.79
1.24
1.02
0.93

25:19
26:15
39:44
44:20
53:06 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston,
PCDD/PCDF 8230 ANALYSIS (a)

FILE NAflE.... : E002057
rnMPAl * F00*?048
AUAI vCT • XL

SAMPLE SIZE..: 865.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805W

CLIENT ID. . . . : UAHSWORTH
SAMPLE ID. ... 7 OL 0302-6
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

Inc. Page 1 of 1
01/26/91

TLI NUMBER. , . : 3-52-3D

PROJECT NUMBER: 219-U
DATE RECEIVED. : 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

— — — z================«=========================================================
NAME CONCCppt)

2378-TCDD ND
12378-PeCDD ND
123478-HxCDD • ND
123678-HxCDD ND
123789-HxCDD ND
1234678-HpCDD 0. 37
OCDD 26.7

2378-TCDF ND
12378-PeCDF ND
23478-PeCBF ND
123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF • ND
123789-HxCDF ND
1234678-HpCDF ND
1234789-HpCDF ND
OCDF 0. 28

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD 3.2
TOTAL HpCDD 3.1

TOTAL TCDF EMPC
TOTAL PeCDF EMPC
TOTAL HxCDF EMPC
TOTAL HpCDF 0.16

INTERNAL STANDARDS RECOVERY

NUMBER DL EMPC

0.08
0.2
0.07
0.07
0.07

0.05
0.08
0.08
0.04
0.04
0.03
0.04
0.05
0.06

5.6
0.2

1
2

0.36
0.12
0.07

1

SUMMARY

NAME CONC (ppt) Z REC. RATIO

13C12-2378-TCDF 29.3
13C12-2378-TCDD 31.1
13C12-HxCDD 678 50.3
13C12-HpCDF 678 104
13C12-OCDD 95.2

50.7 0.80
53.8 0.79
87.0 1.28
89.9 1.06
82. 4 0. 90

RATIO RT FLAGS

__
__

1.09 46:34 IT
0.89 53:06 _L_

__

__
__

0.87 53:19 _L_

1.28
1.03 __

1.08

RT FLAGS

25:20
26:17
39:46 __
44:22
53:05 = _

FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280_RPT rev:3.02 J

j
j



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/91

, FILE NAME....
! CONCAL.......
"ANALYST......
SAMPLE SIZE..

; 1CAL DATE....
-SPIKE FILE...:

E002058
E002048
XL
895.00
01/02/91
SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-9
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-6A

PROJECT NUMBER: 210-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

sasasassssss
NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
i U2378-PeCDD
: 123478-HxCDD
"" 123678-HxCDD

•123789-HxCDD
I 1234678-HpCDD
-OCDD

ND
ND

• ND '
ND
ND
ND
0.58

0.03
0.06
0.04
0.04
0.04
0.05

0.90 53:04 _L_

2378-TCDF ND
A2378-PeCDF ND
23478-PeCDF ND
1123478-HxCDF ND
Jl23678-HxCDF ND
234678-HxCDF ND
«123789-HxCDF ND
5234678-Hp CDF ND

~1234789-HpCDF ND
OCDF ND

TOTAL TCDD EMPC
TOTAL PeCDD ND
JTOTAL HxCDD ND
[TOTAL HPCDD ND
iTOTAL TCDF E«PC
(TOTAL PeCDF ND
TOTAL HxCDF ND
TOTAL HpCDF ND

0.02
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.03
0.03

0.06
0.04
0.05

0.03
0.02
0.03

6.3

0.29

INTERNAL STANDARDS RECOVERY SUMMARY
£SSSS=8SSSS=S388BiS8KaS8BB8BSSSSSS3>*aS883SSS!

INANE cone <ppt> z REC.
esxaaaaaaasa

RATIO

U.AGS: L * CONCENTRATION BELOU CALIBRATION RANGE

ssaaassaaaa
RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD

•'l3C12-HxCDD 678
,13C12-HpCDF 678
J13C12-OCDD

40.2
40.7
48.2

101
84.5

72.0
72.9
86.3
90.2
75.6

0.80
0.79
1.28
1.06
0.91

25:17
26:13
39:42
44:19
53:03 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a>

Page 1 of 1
01/24/91

FILE NAME....:
CONCAL.......:
AUAI V<5T "

SAMPLE SIZE. . :
ICAL DATE. . . . :
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002059
E002048
XL
925.00 ml
01/02/91
SP82805U

CONCCppt)

ND
ND

• ND
' ND

ND
0.15
3.5

ND
ND
ND
ND
ND
ND
ND
EMPC
ND
0.24

EMPC
ND
EMPC
0.15

EMPC
ND
0.02
0.15

INTERNAL STANDARDS RECOVERY

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CLIENT ID. . . . :
SAMPLE ID....:
ANALYSIS DATE:
SAMPLE MATRIX:
SAMPLE ORIGIN:

NUMBER DL

0.04
0.07
0.04
0.04
0.04

0.02
0.04
0.04
0.02
0.02
0.02
0.02

0.03

0.07

1

0.04
1
1

SUMMARY

CONC Cppt) % REC.

39.2
41.1
54.1
113
104

72.6
76.0
100
105
96.0

UADSUORTH
OK 3004-1
01/18/91
UATER
N/A

============
EMPC

0.04

5.6

0.18
0.26

0.27

0.20

RATIO

0.80
0.79
1.27
1.06
0.91

TLI NUMBER. . . . :

PROJECT NUMBER:
DATE RECEIVED. :
DATE COLLECTED:
SHIPMENT NO...:
===============
RATIO RT

1.08 46:33
0.88 53:03

0.88 53:16

1.08

1.10
1.07

RT

25:17
26:13
39:42
44:19
53:01

3-53-1A

219-W
12/04/90
11/30/90
FL.3209

=========
FLAGS

IT
IL_

_
_
_L_

——

——

FLAGS

——

FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280 RPT rev:3.02



_1
] Triangle Laboratories of Houston, Inc.

PCDD/PCDF 8280 ANALYSIS <a>
Page 1 of 1

01/25/91

; FILE NAME....
i CONCAL.......

-' ANALYST......
SAMPLE SIZE..

j ICAL DATE....
L_' SPIKE FILE...

BSSSSSBSBSBBBS

INAME

E002060
E002048
XL

770.00 oil
01/02/91
SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-2A

PROJECT NUMBER: 219-W
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

CONC(ppt) NUMBER DL EMPC RATIO
J ——————————— .
^ 2378-TCDD
> 12378-PeCDD
123478-HxCDD

- 123678-HxCDD
^ 123789-HxCDD
1234678-HpCDD

_ OCDD

ND
ND

• ND
ND
ND
ND
3.1

0.04
0.08
0.05
0.04
0.04
0.07

RT FLAGS

0.91 53:05

J2378-TCDF
j 12378-PeCDF

"~ 23478-PeCDF
l 123478-HxCDF
I123678-HxCDF

L- 234678-HxCDF
, 123789-HxCDF
J1234678-HpCDF
_̂* 1234789-HpCDF
OCDF

ND
NO
ND
ND
ND
ND
ND
0.05

ND
0.21

0.03
0.04
0.05
0.03
0.03
0.02
0.03

0.05
1.06 44:22 _L.

1.00 53:18 T~

TOTAL TCDD
TOTAL PeCDD

fTOTAL HxCDD
TOTAL HpCDD

^ TOTAL TCDF
I TOTAL PeCDF
-'TOTAL HxCDF
TOTAL HpCDF

EMPC
ND
ND
ND

EMPC
ND
ND

6.0
0.08
0.04
0.07

0.05
0.03

0.37

1.09

INTERNAL STANDARDS RECOVERY SUMMARY
, esSSBSSSSSSBBSSS

NAME

13C12-2378-TCDF
: 13C12-2378-TCDD
'13C12-HXCDD 678
13C12-HpCDF 678
13C12-OCDD

SSSSSSSXSBSSS
CONC Cppt)

40.0
44.0
56.8
101
82.7

S2VB3SB3BSSKBS33B

Z REC.

61.6
67.8
87.5
77.7
63.7

SBSBSBSBBBB:
RATIO

0.80
0.79
1.27
1.06
0.91

ISSSBBBSBB

RT

25:19
26:16
39:45
44:21
53:05

sssBSSBSs
FLAGS

—

FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280_RPT rev:3.02



Triangle Laboratories of Houston, Inc. Page 1 of 1
PCDD/PCDF 3280 ANALYSIS Cb)

FILE NAME. . . . :
CONCAL. ......:
AkiAi YfiT •

SAMPLE SIZE..:
TPAI BATE
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002065
E002063
XLAW

9.77 g
01/02/91
SP82805N

CONCCppbJ

ND
ND
•ND
0.88
0.11
32.6
357

ND
ND
ND
0.13
0.05
0.04

ND
9.8
0.33
34.1

0.01
EMPC
2.6
59.3

0.005
0.05
5.6
45.1

INTERNAL STANDARDS RECOVERY

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CLIENT ID. . . . : UADSUORTH
SAMPLE ID....: OL-0302-7
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

NUMBER DL ErtPC

0.003
0.005
0.005

0.003
0.003
0.003

0.003

1 0.56
0.014

4 2.73
2

1 0.12
1 0.09
8 5.6
3 45.2

SUMMARY

CONC (ppb) Z REC. RATIO

3.1
3.3
4.4
8.6
12.5

61.0 0.80
64.6 0.79
85.2 1.27
84.5 1.05
122 0.95

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED. :
DATE COLLECTED:
SHIPMENT NO. . . :

RATIO RT

. 1.25 39:47
1.25 40:25
1.04 46:34
0.89 53:17

1.27 37:58
1.26 38:10
1.32 39:18

1.06 44:22
1.05 47:21
0.89 53:26

0.89

1.25
1.04

0.74
1.37
1.24
1.05

RT

25:19
26:15
39:45
44:20
53:15

01/26/31

•3-e-T

219-S
12/04/90
11/30/90
FL 3209

FLAGS

IT
_L_

H,BL

IL~
_L_
J__

T!
——

——

——

FLAGS

——

I
L

8280 RPT rev:3.02
H = CONCENTRATION ABOVE CALIBRATION RANGE
L = CONCENTRATION BELOU CALIBRATION RANGE
BL = FOUND IN THE BLANK AT CONCENTRATION < 2Z u



] Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b)

Page 1 of 1
01/26/91

"TILE NAME. . . . :
rnWPAl «
kjAi VCT .

-SAMPLE SIZE.. :
7CAL DATE
PIKE FILE...:
B3BS3B3333BBSB

~<!AME

J378-TCDD
~!2378-PeCDD

- '23478-HxCDD
23678-HxCDD

-123789-HxCDD
3234678-HpCDD
CDDi

"~2378-TCDF
2378-PeCDF
3478-PeCDF

"123478-HxCDF
•53678-HxCDF

! 04678-HxCDF
-̂ 3789-HxCDF
1234678-HpCDF
E34789-HpCDF

_fcDF

t)TAL TCDD
DTAL PeCDD
TOTAL HxCDD
-OTAL Hp CDD

'-TOTAL TCDF
IflTAL PeCDF
DTAL HxCDF

_^t)TAL HpCDF

E002066
E002063
XLAk

8.78 g
01/02/91
SP82805N

CLIENT ID. . . . : UADSWORTH
SAMPLE ID....: OL -0302-8
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER. . . . :

PROJECT NUMBER:
DATE RECEIVED. :
DATE COLLECTED:
SHIPMENT NO. . . :

3-52-5

219-S
12/04/90
11/30/90
FL 3209

SSBBS3BS9SSBSS3SSSn3SSBS3BBB38SSS=3S3S5SBSS3BB33=3BSSB33S==SSS3

CONC(ppb)

ND
ND
ND
0.03

ND
1.5

21.0

ND
ND
ND
0.006

EMPC
0.002

ND
0.46
0.01
1.6

0.03
ND
0.10
2.8

0.002
ND
0.24
1.9

ETERNAL STANDARDS RECOVERY

-i3C12-2378-TCDF
13C12-2378-TCDD
3C12-HxCDD 678
.3C12-HpCDF 678
13C12-OCDD

CONC Cppb;

4.2
4.5
5.4
10.2
12.0

NUMBER DL EMPC

0.003
0.005
0.003

0.003

0.003
0.003
0.003

0.002

0.003

1 0.60
0.005

3 0.11
2

1 0.03
0.003

4 0.26
3

SUMMARY
:3SSBBBSBSBSBSBS388BSSSSS3S

> Z REC. RATIO

74.0 0.79
78.6 0.79
94.7 1.26
89.7 1.06
106 0.90

RATIO RT

1.32 39:46

1.05 46:34
0.89 53:07

1.41 37:56

1.12 39:17

1.06 44:22
1.16 47:24
0.92 53:20

0.69

1.35
1.05

0.91

1.24
1.09

SBBSS83833B8S8S8

RT

25:19
26:15
39:45
44:21
53:06

FLAGS

T3
~L~
IBL

!JI
_L_

_L_L!
_L_

*

•*

—

333BBS

FLAGS

——

V
CONCENTRATION ABOVE CALIBRATION RANGE
CONCENTRATION BELOW CALIBRATION RANGE

- FOUND IN THE BLANK AT CONCENTRATION <

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

FILE NAME.... : E002073
CONCAL.......: E002063
ANALYST......: XL
SAMPLE SIZE..: 10.27 g
ICAL DATE....: 01/02/91
SPIKE FILE...: SPS280SN

CLIENT ID....: WADSUORTH
SAMPLE ID....: OK-3004-3
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER. . . . : 3-53-3

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

NAME

2378-TCDF
12378-PeCDF
23473-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234739-HpCDF
OCDF

CONCCppb) NUMBER DL EMPC RATIO RT

219-S
12/04/90
11/30/90
FL 3209
BSBSSSSS

FLAGS

2378-TCDD
12373-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234673-HpCDD
OCDD

ND 0.02
ND 0.03

• 0.03
1.5
0.15
72.3
852

1.17
1.25
1.30
1.04
0.88

39:34
39:46
40:25
46:34
53:11

__
_L_
J-_
_L_
_H_
H,BL

i,

ND
ND
ND
0.17
0.04
0.04
ND
16.1
0.60
79.6

0.01
0.01
0.01

0.01

1.24
,17
.23

,05
,09

37:58
38:11
39:17

44:22
47:22

I

t

i

L

0.87 53:21

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

EMPC
ND
5.5

131

EMPC
0.08
11.2
124

0.46

1
9
4

0.03

0.04

11.4
97.3

,26
,04

.60

.23

.86

INTERNAL STANDARDS RECOVERY SUMMARY

NAME

13C12-2378-TCDF
13C12-2378-TCOD
13C12-HxCDD 673
13C12-HpCDF 678
13C12-OCDD

CONC Cppb)

3.4
3.3
4.3
8.2
12.1

% REC.

70.4
67.1
83.1
84.7
124

RATIO RT FLAGS

0.30
0.80
1.28
1.05
1.02

25:22
26:19
39:45
44:21
53:09 ——

FLAGS: L - CONCENTRATION BELOU CALIBRATION RANGE
BL a FOUND IN THE BLANK AT CONCENTRATION <
H = CONCENTRATION ABOVE CALIBRATION RANGE

22

8280 RPT rev:3.02



1 Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (b)

Page 1 of 1
01/25/31

:FILE NArtE.
(CONCAL....
ANALYST...
-.SAftPLE SIZE. .:
iICAL DATE....:
-'SPIKE FILE...:

E002085
E002076
XL

10.44 g
01/02/91
SP82805N

CLIENT ID....: UADSUORTH
SAflPLE ID....: OK 3004-4
ANALYSIS DATE: 01/21/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-4

PROJECT NUMBER: 219-S2
DATE RECEIVED.: 12/04/90
DATE COLLECTED: / /
SHIPMENT NO...: FL.3209

===============
JNAME

2378-TCDD
]!2378-PeCDD
1123478-HxCDD
123678-HxCDD

-.123789-HxCDD
il234678-HpCDD
OCDD

= ==========«!=======;

CONCCppb) NUMBER

ND
ND

• ND
1.2
0.14

38.2
684

:===================

DL EMPC

0.05
0.09
0.05

RATIO

1.26
1.39
1.04
0.88

=========
RT

39:39
40:16
46:26
53:01

FLAGS

IT
JL_

H.BL

,2378-TCDF
_12378-PeCDF

23478-PeCDF
1123478-HxCDF
J123678-HxCDF

" 234678-HxCDF
i!23789-HxCDF
J1234678-HpCDF

- 1234789-HpCDF
,OCDF

ND
ND
NO
0.16
0.06
0.03

NO
13.6
0.50
64.1.

0.03
0.05
0.05

0.04

1.27
,42
,18

,07
,12

37:51
38:03
39:10

44:14
47:14

0.87 53:12

JL_

V

L
~BL

_ 'TOTAL TCDD
TOTAL PeCDD

[TOTAL HXCDD
!TOTAL

-»TOTAL TCDF
[TOTAL PeCDF

- TOTAL HxCDF
JOTAL HpCOF

EMPC
0.15
3.9
70.9

EMPC
0.45
10.1
70.3

0.53
1
5

2
6
3

0.05

10.4
70.7

1.59
1.31
1.04

,51
,26

1.08

INTERNAL STANDARDS RECOVERY SUMMARY
•eSSSBSSSSSBSCBSSBSSBSSBSBSSSSSBfe&SBBBBBSSBB!

NAME CONC <ppb:> Z REC.
r=e===================

RATIO

JLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE
J H * CONCENTRATION ABOVE CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION < 22

RT FLAGS

13C12-2378-TCDF
J13C12-2378-TCDD
13C12-HxCDD 678

.13C12-HpCDF 678
113C12-OCDD

3.8
4.0
5.6
8.1
9.5

79.9
83.0

116
84.8
99.3

0.81
0.80
1.27
1.04
0.99

25:17
26:12
39:38
44:13
53:00 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCBF 8280 ANALYSIS Cb)

Page 1 of 1
01/25/31

FILE NAME. . . . :
rnNCAi
ANALYST
SAMPLE SIZE.. :
TCAL FlATF
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTA'L PSCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002068
E002063
XLr\̂

8.54 g
01/02/91
SP8280SN

CONCCppb)

ND
ND

• ND
0.16
0.01
6.2
65.4

ND
ND
ND
0.01
ND
ND
ND
1.8
0.07
6.6

EMPC
ND
0.55
11.0

EMPC
ND
1.5
11.5

INTERNAL STANDARDS RECOVERY
—————— —————am— a

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13Cl2-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CLIENT ID. . . . : UADSUORTH
SAMPLE ID. . . . : OK-3004-5
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

NUMBER DL EMPC

0.01
0.02
0.008

0.02
0.02
0.02

0.005
0.005
0.008

0.24
0.02

4
2

0.̂ 7
0.02

3 1.46
.3

SUMMARY ,
SSSSSSS8SBBaABBSBSBBSSSBS8S

CONC (ppb) Z REC. RATIO

0.63
1.3
3.0
4.1
7.5

10.7 0.81
22.5 0.81
51.7 1.27
34.9 1.05
64.3 0.91

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

RATIO RT

1.33 39:46
1.09 40:25
1.04 46:34
0.88 53:06

1.29 37:57

1.05 44:22
1.01 47:23
0.87 53:13

1.25
1.05

1.30
1.04

RT

25:13
26:16
33:44
44:21
53:05

3-53-5

219-S
12/04/90
11/30/90
FL 3209

FLAGS

_L_
_L_
*•«•«•

->L_

IT

jT
_L_
——

——

——

BBBsaa

FLAGS

——

8280 RPT rev:3.02
FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION < 2Z
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QUALITY CONTROL REPORT

HATRII SPIKE/HATRIX SPIKE DUPLICATE RESULTS

TLH PROJECT I: 213
DATE: 1-26-31
METHOD: IFB DRAFT 4/83
MATRIX: HATER
SAMPLE ID: OL 0302-3

SAHPLE 1D:QL 0302-3 KS
VOLUKE: 0.93 L

SAHPLE 1D:OL 0302-3 NSD
VOLUME: 0.362 L

COMPOUND SAMPLE
owe.
(ppt)

MS
SPIKE
ADDED
(ppt)

NS
CONC.
OBSERVED
(ppt)

its
ZREC

I

HSD
SPIKE
ADDED
(ppt)

BSD
CONC.
OBSERVED
(ppt)

BSD
ZfiEC

1

IRPD

Z

237B-TCOO
12370-PeCOD
123478-toCDO
123678-HxCDO
123783-HxOID
1234678-HpCOO
OCOD

2378-TCDF
12378-PtCOF
23478-PtCDF
123478-teCDF
123678-HjCOF
234678-MDF
123789-HxCOF
1234678-HpCDF
1234783-HpCOF
OCDF

ND
NO
ND
ND
ND
NO
0.38

NO
ND
NO
ND
ND
ND
ND
ND
ND
0.04

53.8
53.3

134.4
134.4
134.4
134.4
268.8

53.8
S3.8
53.8

134.4
134.4
134.4
134.4
134.4
134.4
2S8.8

51.7
76.6

140.0
124.0
132.0
157.0
261.0

52.4
72.6
70.0

134.0
127.0
126.0
123.0
134.0
134.0
223.0

36.2
142.5
104.2
32.3
38.2

116.8
37.1

37.5
135.0
130.2
33.7
34.5
33.7
31.5
93.7
93.7
83.0

51.8
51.8

123.5
123.5
123.5
123.5
253.1

51.8
51.8
51.8

123.5
123.5
129.5
123.5
123.5
123.5
253.1

40.6
67.8

107.0
101.0
105.0
124.0
205.0

41.2
67.5
67.2
35.0
35.9
34.3
31.3

104.0
107.0
178.0

78.4
130.3
82.6
78.0
81.1
35.7
73.1

79.5
130.3
129.7
73.3
74.0
73.3
70.9
80.3
82.6
68.7

17.1
8.5

23.6
22.8

• 2S.3
26.1
32.9

17.0
5.0
2.8

37.6
30.9
31.2
32.1
28.0
24.9
30.3



QUALITY CONTROL REPORT

ttATRII SPIKE7HATRIZ SPIKE DUPLICATE RESULTS

TLfl PROJECT I: 219
, DATE: 1-26-91

| NETHOD: IFB DRAFT 4/83
-' HATRIZ: SOIL

SAMPLE ID: OK 3004-4

SAMPLE ID:OK 3004-4 MS
MASS: 10.04

SAMPLE ID:OK 3004-4 HSD
MASS: • 10.4 g

COMPOUND SAMPLE
owe.
(ppb)

HS
SPIKE
ADDED
(ppb)

HS
CONC.
OBSERVED
(ppb)

HS
ZREC

I

USD
SPIKE
ADDED
(ppb)

HSD
CONC.
OBSERVED
(ppb)

HSD
ZREC

Z .

ZRPD

Z

237B-TCDD
12378-PeCOD
123478-HxCOO
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCOF
12378-PeCDF
23478-PeCOF
123478-HxCDF
123678-MDF
t34678-HiCDF
123789-HxCDF
I23467B-HpCDF
1234789-HpCDF
OCDF

NO
NO
KD

HO
NO
ND

NO

1.2
0.1
38.2
684.0

0.2
0.1
0.0

13.6
0.5
64.1

S.O
5.0
12.5
12.5
12.5
12.5
24.9

S.O
5.0
5.0
12.5
12.5
12.5
12.5
12.5
12.5
24.9

4.9
5.6
9.3
13.3
9.6
67.3
970.0

4.8
5.5
5.3
13.3
13.3
12.6
12.5
28. fl
12.7
107.0

98. 4
112.4
74.7
106.8
77.1
540.6
3893.5

96.4
110.4
106.4
106.8
106.8
101.2
100.4
231'. 3
102.0
429J7

4.8
4.8
12.0
12.0
12.0
12.0
24.0

4.8
4.8
4.8
12.0
12.0
12.0
12.0
12.0
12.0
24.0

4.7
5.1
9.9
12.9
9.9
55.3
705.0

4.7
5.0
4.8
12.6
12.5
11.7
11.6
25.0
12.0
82.2

97.8
106.1
82.4
107.3
82.4
460.1
2932.8

97.8
104.0
99.8
104.8
104.0
97.3
96.5
208.0
99.8
342.0

0.6
5.8
9.8
0.5

. 6.6
16.1
28.2

1.4
6.0
6.4
1.9
2.7
3.9
3.9
10.6
2.1
22.7



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a>

Page 1 of 1
01/25/91

"ILE NAME....: E002049
:ONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 1000.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH TLI NUMBER....: M. BLANK
SAMPLE ID....: METHOD BLANK
ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-U
SAMPLE MATRIX: UATER DATE RECEIVED.: / /
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: N/A

SAME CONCCppt) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD ND
12378-PeCDD . ND
123478-HxCDD ND
123678-HxCDD ND
123789-HxCDD ND
1234678-HpCDD ND
DCDD EMPC

2378-TCDF ND
12378-PeCDF ND
23478-PeCDF ND
123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF ND
123789-HxCDF ND
1234678-HpCDF ND
1234789-HpCDF ND
OCDF ND

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD ND
TOTAL HpCDD ND

TOTAL TCDF EMPC
TOTAL PeCDF ND
TOTAL HxCDF ND
TOTAL HpCDF ND

0.2
0.5
0.
0.
,3
.2

0.1
0.2
0.2
0.1
0.1
0.1
0.2
0.2
0.2
0.2

0.5
0.2
0.4

0.2
0.1
0.2

0.18

4.78

L
L

0.19

INTERNAL STANDARDS RECOVERY SUMMARY
aasaaasaasaaKaasaassaasaaaaaasasaaasaaacsaa:

NAME CONC (ppt) % REC. RATIO RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
!3C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

39.6
35.4
43.7
85.6
84.4

79.2
70.9
87.4
85.6
84.4

0.80
0.80
1.27
1.06
0.90

25:20
26:17
39:45
44:20
53:03 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCBB/PCBF 8280 ANALYSIS CIO

Page 1 of 1
01/24/91

L.E NArtE...
ONCAL......
ALYST.....
'flPLE SIZE.

CAL DATE...
"jIKE FILE..

Lc

E002064 CLIENT IB....: UABSWORTH TLI NUMBER....: M.BLANK
E002063 SAMPLE IB....: nETHOB BLANK
XL ANALYSIS BATE: 01/19/91 PROJECT NUMBER: 219-S

10.00 g SArtPLE MATRIX: SOIL BATE RECEIVES.: / /
01/02/91 SAttPLE ORIGIN: N/A BATE COLLECTED: / /
SP82805N SHIPMENT NO...: N/A

CONC(ppb) NUnBER DL EttPC RATIO RT FLAGS

(78-TCDD
-J378-PeCBB
23478-HxCBD

; ]3678-HxCBB
:3789-HxCBB

~234678-HpCBB
"SB

-2378-TCBF
3 ?378-PeCDF

|478-PeCBF
-^3478-HxCBF

23678-HxCBF
(4678-HxCDF
1789-HxCBF

1234678-HpCBF
134789-HpCBF

TCBB
JTAL PeCDB

~JTAL HxCBB
TOTAL HpCBB

_!TAL TCBF
"TAL PeCBF
UAL HxCDF
JTAL HpCBF

NB
NB

• ND
NB
NB
NB
0.02

NB
NB
ND
NB
NB
NB
NB
NB
NB
NB

EttPC
NB

EttPC
NB

EttPC
NB
NB
NB

0.003
0.003
0.003
0.003
0.003
0.003

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

0.003

0.003

0.003
0.003
0.003

0.80 33:05

0.52

0.01

0.026

'- TERNAL STANBARBS RECOVERY SUMMARY
_^==========================e==z=r:z:

1ACIE CONC (ppb!) REC. RATIO

GS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

JC12-2378-TCBF
.3C12-2378-TCBD
">C12-HxCBB 678
;C12-HpCBF 678

" 3C12-OCDD

3.7
3.9
4.6
7.9
8.8

74.6
77.0
92.3
78.8
88.2

0.80
0.79
1.26
1.05
0.90

25:19
26:15
39:44
44:20
53:04 ——

8280_RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS Cb)

Page 1 of 1
01/25/91

'ILE NAME....: E002069
DONCAL.......: E002063
ANALYST......: XL
SAMPLE SIZE..: 10.00 g
ICAL DATE....: 01/02/91
3PIKE FILE...: SP82805N

CLIENT ID....: UADSUORTH TLI NUMBER....: ».BLANK
SAMPLE ID....: METHOD BLANK
ANALYSIS DATE: 01/19/91 PROJECT NUMBER: 219-S2
SAMPLE MATRIX: SOIL DATE RECEIVED.: / /
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: N/A

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
GCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONCCppb) NUMBER DL EMPC RATIO RT FLAGS

NO
ND

-ND
ND
ND
ND
0.09

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.004

EMPC
ND
ND
ND

EMPC
ND
ND
ND

0.
0.
005
008

0.005
0.005
0.005

0.003
0.005
0.005
0.003
0.003
0.003
0.003
0.003
0.005

0.008
0.005
0.005

0.005
0.003
0.003

if

0.90 53:07

0.97 53:20

0.44

0.03

INTERNAL STANDARDS RECOVERY SUMMARY

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CONC <ppb>

2.9
3.1
4.8
8.9
9.6

% REC. RATIO RT

58.4
61.3
96.9
89.1
95.9

0.79
0.79
1.25
1.04
0.90

25:20
26:15
39:47
44:23
53:06

FLAGS

——

LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280 RPT rev:3.02
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Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/23/91

IE NAME....: E002051
3NCAL.......: E002048
JALYST......: XL
IMPLE SIZE..: 930.00 mi

CAL DATE....: 01/02/91
jIKE FILE...: SP82805U

CLIENT ID....: WADSWORTH TLI NUMBER....:
SAMPLE ID....: OL 0302-3 MS
ANALYSIS DATE: 01/18/91 PROJECT NUMBER:
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

3-51-3E MS

219-U
12/04/90
11/30/90
FL 3209;̂

fDD
!

7378-TCDF
'?378-PeCDF
i J478-PeCDF
«»3478-HxCDF
123678-HxCDF
i 34678-HxCDF
LJ3789-HxCDF
1234678-HpCDF
; 134789-HpCDF
JDF
T/1TAL TCDD

(TAL PCCDD
WTAL HxCDD

DTAL HpCDD

JITAL TCDF
TOTAL PeCDF
~)TAL HxCDF
JTAL HpCDF

CONCCppt) NUMBER DL EMPC RATIO RT

261

52.4
72.6
70.0

134
127
126
123
134
134
223

51.7
77.6

403
157

54.2
148
513
270

2
2
4
1

3
8
6
3

57.1
77.2

394.5
312.6

53.2

255.5
269.0

0.88 53:10

0.77
1.56
1.55

,23
. 22
,22
,23
,05
,05

0.87

0.79
1.59
1.28
1.06

0.73
1.56
1.24
1.06

25:21
31:12
32:28
37:59
38:12
39:19
40:52
44:25
47:26
53:23

FLAGS

)78-TCDD
j378-PeCDD
23478-HxCDD
"13678-HxCDD
J3789-HXCDD

~234678-HpCDD

51.7
76.6

140
124
132
157

0.79
1.54
1.23
1.23
1.22
1.06

26:18 __
33:06 __
39:37
39:48 __
40:26 __
46:36 __

ITERNAL STANDARDS RECOVERY SUMMARY

NAME CONC (ppt) Z REC. RATIO RT FLAGS

JC12-2378-TCDF
13C12-2373-TCDD

jC12-HxCDD 678
1 C12-HpCDF 678
13C12-OCDD

41.1
41.9
49.3
97.5
97.5

76.4
78.0
91.7
90.7
90.7

0.79
0.78
1.26
1.05
0.90

25:20
26:17
39:47
44:24
53:09 __

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

ILE NAME....: E002052
:ONCAL.......: E002048
\NALYST......: XL
SAMPLE SIZE..: 965.00 »1
:CAL DATE... . : 01/02/31
SPIKE FILE...: SP82805W

CLIENT ID....: UADSUORTH TLI NUMBER... . : 3-51-3HMSD
SAMPLE ID....: OL 0302-3 (ISO
ANALYSIS DATE: 01/18/91 PROJECT NUMBER:
SAMPLE MATRIX: WATER DATE RECEIVED.:
SAMPLE ORIGIN: N/A DATE COLLECTED:

219-U
12/
11/30/90

SHIPMENT NO...: FL 3209

CONCCppt) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
DCDD

40.6
67.8
107
101
105
124
205

0.79
1.55
1.25
1.24
1.24
1.05
0.89

26:18
33:05
39:36
39:48
40:25
46:35
53:09

__
_

L
I

-\
»

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
3CDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

41.2
67.5
67.2
95.0
95.9
94.9
91.9
104
107
178

40.6
67.8
316
125

41.7
140
381
212

1
2
4
2

4
8
6
3

45.7
68.4
316

42.2

381
212

0.77
1.57
1.56
1.24
1.24
1.24
1.25
1.04
1.04
0.89

25:22
31:11
32:27
37:59
38:11
39:18
40:52
44:24
47:24
53:21

0.79
1.63
1.27
1.07

0.78
1.53
1.26
1.06

L

1
'I
L
L

INTERNAL STANDARDS RECOVERY SUMMARY

NAME CONC (ppt)

13C12-2378-TCDF 36. 9
13C12-237P-TCDD 42.1
13C12-HxCDD 678 54.5
13C12-HpCDF 678 110
13C12-OCDD 103

Z REC.

71.3
81.3
105
106
99.8

RATIO

0.79
0.79
1.26
1.06
0.90

RT FLAGS

25:20
26:17
39:46
44:23 __
53:07 __

8280 RPT rev:3.02

I



i 1
h«*

; j
""ILE NAME.... :
'ONCAL. ......:
iALYST. .....:

SAMPLE SIZE..:
TfAL DATE . :
J-IKE FILE...:==============

-JAME

078-TCDD
12378-PeCDD
'23478-HxCDD
63678-HxCDD
2̂3789-HxCDD
1234678-HpCDD
:DD1 !

~2378-TCDF
2378-PeCDF
3478-PeCDF

"123478-HxCDF
123678-HxCDF
34678-HxCDF

W-23789-HxCDF
1234678-HpCDF

) >34789-HpCDF
ĈDF

pTAL TCDD
PTAL PeCDD

'TOTAL HXCDDTOTAL HPCDD
HOTAL TCDF
TOTAL PeCDF
OTAL HxCDF

_bTAL HpCDF

Triangle Laboratories of Houston,
PCDD/PCDF 8280 ANALYSIS <b>

E002086 CLIENT ID....: UADSUORTH
E002076 SAMPLE ID....: OK 3004-4MS
XL ANALYSIS DATE: 01/21/91
10.04 g SAMPLE MATRIX: SOIL

01/02/91 SAMPLE ORIGIN: N/A
SP82805N
:==================================:=====

CONCCppb) NUMBER DL EMPC

4.9
5.6

• 9.3 -
13.3
9.6
67.3
970

4.8
5.5
5.3
13.3
13.3
12.6
12.5
28.8
12.7
107

4.9 1 5.5
5.6 1

35.1 5 36.0
112 2

4.8 1 4.9
11.3 4 11.6
62.9 7 . 63.0
106 3 106

Inc. Page 1 of 1

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO. . . :
:==========r:===r

RATIO RT

0.79 26:15
1.57 33:01
1.24 39:30
1.23 39:40
1.23 40:19
1.05 46:28
0.88 53:04

0.78 25:19
1.58 31:07
1.57 32:22
1.24 37:52
1.24 38:05
1.23 39:12
1.24 40:44
1.02 44:16
1.04 47:17
0.87 53:14

0.79
1.57
1.24
1.05

0.78
1.59
1.24
1.04

01/25/91

3-53-4MS

219-S2
12/04/90
/ /

FL.3209
:=========

FLAGS

__

_H_
H,BL

——

H,BL

——

——

^NTERNAL STANDARDS RECOVERY SUMMARY
k'AME

-u3C12-2378-TCDF
13C12-2378-TCDD
3C12-HxCDD 678

^3C12-HpCDF 678
13C12-OCDD

' j

CONC Cppb) Z REC. RATIO

4. 1 83. 3 0. 80
3.8 76.0 0.80
5.5 111 1.26
8.4 84.0 1.04
9.1 91.3 1.02

\

=3==SSJC5ESS=BSE=SSE

RT

25:18
26:14
39:40
44:15
53:03

8280 RPT

FLAGS

—— -

rev: 3. 02
TAGS: H = CONCENTRATION ABOVE CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION < 2%



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

-'ILE-NAME....: E002087
:ONCAL.......: E002076
ANALYST......: XL
SAMPLE SIZE..: 10.40 g
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805N

SAME

CLIENT ID....: UADSUORTH TLI NUMBER....: 3-53-4MSD
SAflPLE ID....: OK 3004-4MSB
ANALYSIS DATE: 01/21/91 PROJECT NUMBER: 219-S2
SAMPLE MATRIX: SOIL DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: FL.3209

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
3CDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONCCppb) NUMBER DL EMPC RATIO RT

4.7
5.0
4.8

12.6
12.5
11.7
11.6
25.0
12.0
82.2

4.7
5.1

35.1
90.2

4.7
10.2
57.7

1
1
5
2

1
4
6
3

0.78
.59
.57
.24
.24
.22
.24
.02
.04

5.25

35.2

4.8
10.4
58.0

0.87

0.79
1.59
1.23
1.05

0.78
1.58
1.24
1.03

25:19
31:06
32:22
37:52
38:04
39:11
40:43
44:15
47:15
53:12

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
3CDD

4.7
5.1

• 9.9
12.9
9.9

55.3-
705

0.79
1.59
1.24
1.23
1.22
1.05
0.88

26:14
33:01
39:29
39:40
40:18
46:27
53:01

_H_
H,BL

L

I
I

i

BL

INTERNAL STANDARDS RECOVERY SUMMARY
2SBSSSSSBSS=BSSB3BBSSSSB8BSBS8BBSSBBSE8BBS:

NAME CONC <ppb) Z REC. RATIO

LAGS: H = CONCENTRATION ABOVE CALIBRATION RANGE
BL « FOUND IN THE BLANK AT CONCENTRATION < 2Z

RT FLAGS

13C12-237B-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

4.3
3.9
5.0
8.6

11.1

89.5
80.5
104
89.8
116

0.80
0.80
1.27
1.04
1.00

25:17
26:13
39:39
44:14
53:00 ——

8280_RPT rev:3.02



*•" Triangle Laboratories of Houston,
PCDD/PCDF 8280 ANALYSIS (a)

J
FILE NAME....:

> ONTAI
j NALYST. .....:
SAMPLE SIZE..:
"£AL DATE
fIKE FILE...:

^"===============

*WME

:J378-TCDD
12378-PeCDD
123478-HxCDD
23678-HxCDD

~123789-HxCDD
"234678-HpCDD
CDD

->378-TCDF
; 2378-PeCDF
3̂478-PeCDF
123478-HxCDF
)23678-HxCDF
fl4678-HxCDF

123789-HxCDF
v C34678-HpCDF
p34789-HpCDF

"-OCDF

JOTAL TCDD
u'OTAL PeCDD
TOTAL HxCDD
JOTAL HpCDD
}

"TOTAL TCDF
TOTAL PeCDF
»TAL HxCDF

-f'OTAL HpCDF

E002053
E002048
XL
835.00 ml
01/02/91
SP82805W
============

CONC(ppt)

ND
ND

' ND
ND
ND
0.17
17.0

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.06

0.10
0.23
2.0
1.7

EMPC
0.10

ND
0.05

INTERNAL STANDARDS RECOVERY

AMEi
Ll3C12-2378-TCDF
'3C12-2378-TCDD
3C12-HxCDD 678

-l3C12-HpCDF 678
V3C12-OCDD
f——— —— —— ——

CLIENT ID. ... : WADSUORTH
SAMPLE ID....: OL 0302-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER-
SAMPLE ORIGIN: N/A

==========================
NUMBER DL EMPC

0.06
0.1
0.06
0.06
0.06

0.04
0.06
0.06
0.03
0.03
0.03
0.04
0.04
0.06

1 5.3
1
1 2.12
2

0.33
1

0.03
1

Inc. ^ Page 1 of 1

TLI NUMBER. . . . :

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

RATIO RT

1.03 46:34
0.89 53:06

0.77 53:18

0.71
1.70
1.30
1.03

1.36

1.08

01/25/91

3-51-1C

219-W
12/04/90
11/30/90
FL 3209
IBSSSSBBS

FLAGS

_L_
J.I

_L_

——

SUMMARY

CONC Cppt) Z REC. RATIO RT

33.3
36.7
48.4
95.6
92. S

55.6 0.80
61.4 0.79
80.8 1.27
79.8 1.05
77.2 0.90

25:20
26:16
39:45
44:21
53:05

a«io/\ OBT

s= = s=«s

FLAGS

. ——

-"LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE



Triangle Laboratories of Houston, Inc.
PCOD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

ILE NAME....: E002054
3NCAL.... . . .: E002048
^ALYST..... .: XL
AMPLE SIZE..: 760.00 ml
CAL DATE....: 01/02/91
PIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAHPLE ID....: OL 0302-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-2C

PROJECT NUMBER: 219-W
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209

AME CONC(ppt) NUMBER DL EMPC RATIO RT FLAGS

L
i

378-TCDD
2378-PeCDD
23478-HxCDD
23678-HxCDD
23789-HxCDD
234678-HpCDD
COD

378-TCDF
2378-P«CDF

?3478-PeCDF
23478-HxCDF

.23678-HxCDF
;34678-HxCDF
23789-HxCDF
234678-HpCDF
234789-HpCDF
OF

-QTAL TCDD
"OTAL PeCDD
-OTAL HxCDD
-QTAL HpCDD

-QTAL TCDF
-QTAL PeCDF
"OTAL HxCDF
-QTAL HpCDF

INTERNAL STANDARDS
=BBSSSSSSSSSSBSS«SS

MAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
!3C12-HpCDF 678
13C12-OCDD

ND
ND

-ND
ND
ND
2.1

25.5

ND
ND
ND
ND
ND
ND
ND

0.54
ND
2.1

0.29 1
ND

0.11 1
3.7 2

EMPC
ND

0.33 1
2.6 2

RECOVERY SUMMARY
aessssBSBSssssssBs:

CONC (ppt)

45.4
45.9
58.1

121
111

0.05
0.09
0.06
0.05
0.05

0.03
0.05
0.05
0.03
0.03
0.02
0.03

0.05

7.5
0.09

0.36
O.OS

0.37

% REC. RATIO

£9.1 0.80
69.8 0.79
88.1 1.28
92.2 1.06
84.4 0.90

1.08 46:34 _L_
0.89 53:06 ~L_

1.06 44:23 IT
__

0.89 53:19 _L_

0.76 __

1.32
1.06 __

1.28
1.06 __

RT FLAGS

25:20 __
26:17
39:45 __
44:22
53:05 __

L

L
L
L

8280 RPT rev:3.02
_AGS: L = CONCENTRATION BELOU CALIBRATION RANGE
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Triangle Laboratories of Houston, Inc.

PCDD/PCDF 8280 ANALYSIS (a)
Page 1 of 1

01/26/91

NAME....: E002050
CONCAL.......: E002048
flALYST......: XL

SIZE..: 955.00 ml
DATE....: 01/02/91

SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-3
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-3D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209

ME CONC(ppt) NUMBER DL EMPC RATIO RT FLAGS

378-TCDD
_2378-PeCDD
123478-HxCDD
2̂3678-HxCDD
23789-HxCDD

"1234678-HpCDD

£378-1^•378-TCDF
12378-PeCDF
13478-PeCOF

ij23478-HxCDF
123678-HxCDF
134678-HxCDF
J23789-HxCDF

"1234678-HpCDF
3̂4789-HpCDF
fcDF

TOTAL TCDD
JOTAL PBCDD

_OTAL HxCDD
TOTAL HpCDD

iOTAL TCDF
^OTAL PeCDF
•"0TAL HxCDF

DTAL HpCDF

ND
ND
ND
ND
ND
ND
0.98

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.04

EMPC
NO
ND
ND

EMPC
ND
ND
ND

0.05
0.10
0.05
0.05
0.05
0.07

0.03
0.05
0.05
0.03
0.03
0.02
0.03
0.03
0.04

0.10
0.05
0.07

0.05
0.03
0.04

0.85 53:08

0.90 53:18

5.5

0.30

(NTERNAL STANDARDS RECOVERY SUMMARY
_cessssassseassssssssBssssssssssssss

NAME CONC (ppt) % REC. RATIO

..40S: L = CONCENTRATION BELOW CALIBRATION RANGE

BSBBSBSBSXSSaSSSSSS

RT FLAGS

3C12-2378-TCDF
T3C12-2378-TCDD

<3C12-HxCDD 678
3C12-HpCDF 678

-a3C12-OCDD

34.3
34.9
47.1
93.8
93.5

65.5
66.7
89.9
89.6
89.3

0.81
0.80
1.27
1.06
0.90

25:19
26:16
39:46
44:23
53:06 ——

8280.RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 3280 ANALYSIS (a)

Page 1 of 1
01/24/31

NAME....
:ONCAL.......
-NALYST......
SAMPLE SIZE..
ICAL DATE....
SPIKE FILE...
7======= =====:

IAI1E

E002055
E002048
XL
790.00 ml
01/02/91
SP3280SU

CLIENT ID....: UADSWORTH
SAMPLE ID....: OL0302-4
ANALYSIS DATE: 01/18/91
SArtPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-1D

PROJECT NUMBER: 219-W
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

L

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONCCpptii NUMBER DL EMPC RATIO RT FLAGS

2373-TCDD
12378-PeCDD
-23478-HxCDD
-23678-HxCDD
123789-HxCDD
;234678-HpCDD
DCDD

ND
ND

- ND
0.77

ND
ND
948

8 0.05
0.1
0.03

0.07
0.1

_̂ »«>

__
1.29 39:45 _L_

__
^̂ M̂ M

0.86 53:07 _H_

ND
ND
ND
0.08

ND
ND
ND
14.2

EMPC
55.4

EMPC
EMPC
15.5
46.3

EMPC
EMPC
1.8
68.8

3
1

3
2

0.03
0.05
0.05

0.05
0.04
0.05

1.05 37:57

0.33

4.9
0.65

0.23
0.05
2.2
69.2

1.10

0.37

1.26
1.03

1.17
1.08

44:21

53:20

\
L
L
I
L
I
I
I

INTERNAL STANDARDS RECOVERY SUMMARY
ssa=sss=sssss3s=s=sss=sss=ssasas=s8sssssss:

NAME CONC Cppt) Z REC. RATIO RT FLAGS

13P12-2378-TCDF
13C12-2378-VCDD
13C12-HxCDD
13C12-HpCDF
13C12-OCDD

678
678

41.
43.
55.
93.
118

5
3
5
2

65.6
68.4
87.7
77.6
93.1

0.79
0.79
1.24
1.02
0.93

25
26
39
44
53

:19 __
:15 __
:44
:20 __
:06 __

8280 RPT rev: 3. 02
LAGS: L =

H =
CONCENTRATION
CONCENTRATION

BELOU
ABOVE

CALIBRATION
CALIBRATION

RANGE
RANGE



Triangle Laboratories of Houston, Inc.
PCDO/PCDF 82"80 ANALYSIS (a)

Page 1 of 1
01/24/91

ILE NAME....
)NCAL.......

_1ALYST......
AMPLE SIZE..
JAL DATE....
fIKE FILE...

E002056
E002048
XL
970.00 ml
01/02/91
SP82805U

CONC(ppt) NUMBER

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-5
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

EMPC

TLI NUMBER....: 3-52-2D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

DL RATIO RT FLAGS

7̂8-TCDD
.̂ 378-PeCDD
23478-HxCDO

123789-HxCDD
*34678-HpCDD
boD

ND
ND
ND
ND
ND
ND
1.2

0.03
0.2
0.10
0.09
0.09
0.1

0.92 53:05

"178-TCDF ND
2378-PeCDF ND

^3478-PeCDF ND
123478-HxCDF ND
E3678-HxCDF ND

L-54678-HxCDF ND
123789-HxCDF ND
fe34678-HpCDF ND
£34789-HpCDF ND

"BCDF ND

JTAL TCDD EMPC
•13TAL PeCDD ND
T)TAL HxCDD ND

JTAL HpCDD ND

lJTAL TCDF EMPC
]DTAL PeCDF ND
JOTAL HxCDF ND

tOTAL HpCDF ND

0.05
0.08
0.08
0.05
0.04
0.04
0.05
0.06
0.08
0.07

0.2
0.09
0.1

0.08
0.04
0.06

fc.5

0.44

-INTERNAL STANDARDS RECOVERY SUMMARY

AME CONC (ppt) Z REC. RATIO

LAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
3C12-2378-TCDD
3C12-HxCDD 678

Ll3C12-HpCDF 678
'3C12-OCDD

28.1
29.3
42.9
97.8
82.6

54.5
56.8
83.3
94.9
80.1

0.80
0.81
1.30
1.07
0.90

25:19
26:15
39:44
44:20
53:04 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDB/PCDF 8280 ANALYSIS <a)

Page 1 of 1
01/26/91

NAHE....: E002057
:ONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 865.00 «1
ICAL DATE....: 01/02/31
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-6
ANALYSIS DATE: 01/18/31
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-3D

PROJECT NUMBER: 219-W
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

SAME CONC(ppt:> NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDB
3CDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

INTERNAL STANDARDS
BBBBSBBSBBSSaaSBSB

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

ND
ND

- ND
ND
ND
0.37

26.7

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.28

EMPC
ND
3.2 1
3.1 2

EMPC
EMPC
EMPC
0.16 1

RECOVERY SUMMARY
aaBBSsssssBBBBsss

CONC Cppt)

29.3
31.1
50.3
104
95.2

0.08
0.2
0.07
0.07
0.07

1.09 46:34
0.89 53:06

0.05
0.08
0.08
0.04
0.04
0.03
0.04
0.05
0.06

0.87 53:19

5.6
0.2

1.28
1.08

0.36
0.12
0.07

1.08

% REC. RATIO RT

50.7 0.80 25:20
53.8 0.79 26:17
87.0 1.28 39:46
89.9 1.06 44:22
82.4 0.90 53:05

__

__
__
_L_
J-_

__

__

-L-

——

——

FLAGS

——

L
I
I

L

-LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/91

FILE NAME....: E002058
JNCAL.......: E002048
4ALYST.. . . . . : XL

"SAMPLE SIZE..: 895.oo «i
•?AL DATE....: 01/02/91
?IKE FILE...: SP82805U

-^—B—S—SSSSSSBBBSSSBSSSSSSSSaSSBSBSSBBBBSS=SSSSSBBB=

'AHE CONCCppt) NUMBER DL EMPC

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-9
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-6A

PROJECT NUMBER: 210-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

RATIO RT FLAGS

^2378-PeCDD
£3478-HxCDD

^.23678-HxCDD
123789-HxCDD
234678-HpCDD
:DD

•^78-TCDF
2378-PeCDF

Lj3478-PeCDF
123478-HxCDF

p3678-HxCDF
L-54678-HxCDF

123789-HxCDF
, ^34678-HpCDF

E34789-HpCDF
"TJCDF

i DTAL TCDD
UOTAL PeCDD ,

TOTAL HXCDD
DTAL HPCDD

'"TOTAL TCDF
BTAL PBCDF

; DTAL HxCDF
TOTAL HpCDF

ND
ND

" ND
ND
ND
ND
0.58

ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND

EMPC
ND
ND
ND

EMPC
ND
ND
ND

0.03
0.06
,04
.04
.04

0.
0.
0.
0.05

0.02
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.03
0.03

0.06
0.04
0.05

0.03
0.02
0.03

0.90 53:04

6.3

0.29

INTERNAL STANDARDS RECOVERY SUMMARY
BSSSSBSSSBBBSSSSSBSSBSBSBBBSBSSBBSBBSSSSBB:

AME CONC Cppt) Z REC. RATIO

'LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
3C12-2378-TCDD

'' 3C12-HxCDD 678
-l3C12-HpCDF 678

1 3C12-OCDD

40.2
40.7
48.2

101
84.5

72.0
72.9
86.3
90.2
75.6

0.80
0.79
1.28
1.06
0.91

25:17
26:13
39:42
44:19
53:03 ——

8280 RPT rev.-3.02

I



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/91

rILE NAME....: E002059
:ONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 925.00 «1
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805W
ZSSBSSBSSBSSBBSS

,4AME

CLIENT ID.... : UADSUORTH
SAMPLE ID....: OK 3004-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-1A

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppt) NUMBER DL EMPC RATIO RT

219-U
12/04/90
11/30/90
FL.3209
=========
FLAGS

I

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

ND
ND

• ND
ND
ND
0.15
3.5

0.04
0.07
0.04
0.04
0.04

__
__

1.08 46:33 JL~
0.88 53:03 _L_

1

ND
ND
ND
ND
ND
ND
ND
EMPC
ND
0.24

EMPC
ND

EMPC
0.15

EMPC
ND
0.02
0.15

0.02
0.04
0.04
0.02
0.02
0.02
0.02

0.03

0.07

0.04

L

;L
0.04

5.6

0.18
0.26

0.27

0.20

0.88 53:16 _L_

t
1.08

1.10
1.07

INTERNAL STANDARDS RECOVERY
===============
MAME

13C12-2378-TCDF
13C12-2378-TCDD
!3C12-HxCDD 678
13Cl2-HpCDF 678
13C12-OCDD

SBXSSSB8BBBBB

CONC Cppt)

39.2
41.1
54.1
113
104

SUMMARY
============»=====!

% REC.

72.6
76.0
100
10S
96.0

IBSSSBS3SSSSS

RATIO

0.80
0.79
1.27
1.06
0.91

=================
RT FLAGS

25:17
26:13
39:42 __
44:19 __
53:01

8280 RPT rev:3.02
rLA6S: L = CONCENTRATION BELOU CALIBRATION RANGE



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

FILE NAME....: E002060
JNCAL.......: E002048

_.4ALYST......: XL
SAMPLE SIZE..: 770.00 ml

, ZAL DATE....: 01/02/91
»IKE FILE...: SP82805U

CLIENT ID....J UADSUORTH
SAMPLE ID....: OK 3004-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-2A

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

U378-TCDD
12378-PeCDD
!>3478-HxCDD

_23678-HxCDD
123789-HxCDD
234678-HpCDD
:DD
"378-TCDF
] 2378-PeCDF
3̂478-PeCDF
123478-HxCDF
E3678-HxCDF

_34678-HxCDF
123789-HxCDF

t34678-HpCDF34789-HpCDF
13CDF

OTAL TCDD
U-OTAL PeCDD
TOTAL HxCDD

! DTAL HpCDD

"TOTAL TCDF
"JDTAL PeCDF

I OTAL HxCDF
"TOTAL HpCDF

CONCCppt) NUMBER DL

ND
ND

• ND
ND
ND
ND
3.1

ND
ND
ND
ND
ND
ND
ND
0.05

ND
0.21

EMPC
ND
ND
ND

EMPC
ND
ND
0.22

0.04
0.08
0.05
0.04
0.04
0.07

0.
0.

0.03
0.04
,05
,03

0.03
0.02
0.03

0.05

0.08
0.04
0.07

0.05
0.03

EMPC RATIO

6.0

0.37

RT FLAGS

0.91 53:05

1.06 44:22

1.00 53:18

1.09

.NTERNAL STANDARDS RECOVERY SUMMARY
ssasssssssssssssss

ADE

L13Cl2-2378-TCDF
3C12-2378-TCDD
3C12-HXCDD 678

43C12-HPCDF 678
'3C12-OCDD

SSSSSSSSBSSes*

CONC Cppt)

40.0
44.0
56.8

101
82.7

BSaCBBBBSBBBSS:

% REC.

61.6
67.8
87.5
77.7
63.7

BSSBBBBBBSSB

RATIO

0.80
0.79
1.27
1.06
0.91

SSSBSSBSaSSSSSSSSSS

RT FLAGS

25:19
26:16
39:45
44:21
53:05 __

LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS

Page 1 of 1
01/26/31

,LE NAME.... : E002065
INCAL. ......: E002063
JAI VST • XL
<MPLE SIZE..: 9.77 g
:AL DATE. . . . : 01/02/91
•IKE FILE...: SP82805N
^=====s=====sr=============

}ME CONC(ppb>

378-TCDD ND
2378-PeCDD ND
23478-HxCDD HD
23678-HxCDD 0. 88
>3789-HxCDD 0.11
234678-HpCDD 32. 6
:DD 357
378-TCDF ND
2378-PeCDF ND
3478-PeCDF ND
23478-HxCDF 0.13
23678-HxCDF 0.05
34678-HxCDF 0.04
23789-HxCDF ND
234678-HpCDF 9.8
234789-HpCDF 0.33
~DF 34. 1

3TAL TCDD 0.01
3TAL PeCDD EMPC
3TAL HxCDD 2.6
3TAL HpCDD 59.3

DTAL TCDF 0.005
DTAL PeCDF 0.05
3TAL HxCDF 5.6
DTAL HpCDF 45.1

STERNAL STANDARDS RECOVERY
3«========================

AME CONC (ppb

3C12-2378-TCDF 3. 1
3C12-2378-TCDD 3.3
3C12-HxCDD 678 4.4
3C12-HpCDF 678 8.6
3C12-OCDD 12.5

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL-0302-7
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

=============oa===========:

NUMBER DL EMPC

0. 003
0.005
0.005

0.003
0.003
0.003

0,. 003

1 0.56
0.014

4 2.73
2

1 0.12
1 0.09
8 5.6
3 45.2

SUMMARY

) % REC. RATIO

61.0 0.80
64.6 0.79
85.2 1.27
84.5 1.05
122 0.95

TLI NUMBER. . . . : 3-52-4

PROJECT NUMBER: 219-S
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209
=========================
RATIO RT FLAGS

1.25 39:47 IT
1.25 40:25 _L_
1.04 46:34 __
0.89 53:17 H,BL

1.27 37:58 jT
1.26 38:10 _L_
1.32 39:18 _L_

1.06 44:22
1.05 47:21 _L_
0.89 53:26 __

0.89 __

1.25
1.04 __

0.74 __
1.37 __
1.24 __
1.05 __

RT FLAGS

25:19
26:15 __
39:45 __
44:20
53:15

L

I
I

I
I
.1

8280 RPT rev:3.02
= CONCENTRATION ABOVE CALIBRATION RANGE
= CONCENTRATION BELOU CALIBRATION RANGE
L = FOUND IN THE BLANK AT CONCENTRATION < 2%



n
Li

Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b)

Page 1 of 1
01/26/91

^E NAME...
ONCAL......

, }LYST.....
! |PLE SIZE.
"GAL DATE...

KE FILE..

E002066
E002063
XL

8.78 g
01/02/91
SP82805N

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL-0302-8
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER. : 3-52-5

PROJECT NUMBER: 219-S
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209

uc CONC(ppb) NUMBER DL EflPC RATIO RT • FLAGS

Is-TCDD
Ls78-PeCDD
23478-HxCDD

, ~l678-HxCDD
1 1789-HxCDD
^34678-HpCDD
"3D

ND
ND
ND

0.03
ND
1.5

21.0

0.003
0.005
0.003

0.003
1.32

' 1.05
0.89

39:46

46:34
53:07

——

IT

Jkl
JBL

r»7B-TCDF
•>378-PeCDF

L3478-HxCDF
23678-HxCDF
*678-HxCDF
J*789-HxCDF

^34678-HpCDF
"-*4789-HpCDF

-nJAL TCDD
i ITAL PBCDD
L.TAL HxCDD
OTAL HpCDD

* TCDF
UTAL PecnF
"yAL HxCDF

JTAL HpCDF

ND
ND
ND
0.006

EMPC
0.002

ND
0.46
0.01
1.6

0.03
ND

0.10
2.8

0.002
ND

0.24
1.9

3
2

4
3

0.003
0.003
0.003

0.003

0.005

0.003

0.002

0.60

0.11

0.03

0.26

1.41

1.12

1.06
1.16
0.92

0.69

1.35
1.05

0.91

1.24
1.09

37:56

39:17

44:22
47:24
53:20 "L"

JTERINAL STANDARDS RECOVERY SUMMARY
. .ssssassssasssssac:

4AME (

; C12-2378-TCDF
'T3C12-2378-TCDD
"C12-HxCDD 678
C12-HpCDF 678

UC12-OCDD

sssssssssssss:

:ONC (ppb)

4.2
4.5
5.4

10.2
12.0

:SSSSSBSBBSBB8I

Z REC.

74.0
78.6
94.7
89.7

106

BSSSSSSSSBS3

RATIO

0.79
0.79
1.26
1.06
0.90

SSBBSSSSSSB:

RT

25:19
26:15
39:45
44:21
53:06

ESSBSSSB

FLAGS

——

ICONCENTRATION ABOVE CALIBRATION RANGE
CONCENTRATION BELOU CALIBRATION RANGE
• FOUND IN THE BLANK AT CONCENTRATION < 22

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/31

FILE NAME....: E002056
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 970.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82803U

NAME

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-5
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-2D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

CONC(ppt) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD ND
12378-PeCDD ND
123478-HxCDD • ND
123678-HxCDD ND
123789-HxCDD ND
1234678-HpCDD ND
OCDD 1.2

2378-TCDF ND
12378-PeCDF ND
23478-PeCDF ND
123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF ND
123789-HxCDF ND
1234678-HpCDF ND
1234789-HpCDF ND
OCDF ND

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD ND
TOTAL HpCDD ND

TOTAL TCDF EMPC
TOTAL PeCDF ND
TOTAL HxCDF ND
TOTAL HpCDF ND

0.08
0.2
0.10
0.09
0.09
0.1

0.05
0.08
0.08
0.05
0.04
0.04
0.05
0.06
0.08
0.07

0.2
0.09
0.1

0.08
0.04
0.06

0.92 53:05

L
L
L
L
!

L

L
L

6.5

0.44

INTERNAL STANDARDS RECOVERY SUMMARY
CSSSS:eSSSBSBSS3SSSSSSSS8*8B8SSSB3SSSSS

NAME CONC <ppt) Z REC.
SSSBSSBSSSBSSSSSSSSSSSBSSSSSSSSSSBB

RATIO

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCBD 678
13C12-HpCDF 678
13C12-OCDD

28.1
29.3
42.9
97.8
82.6

54.5
56.8
83.3
94.9
80.1

0.80
0.81
1.30
1.07
0.90

25:19
26:15
39:44
44:20
53:04 ——

J
8280 RPT rev:3.02

y
j



1

I

1

Triangle Laboratories of Houston.
PCDD/PCDF 8280 ANALYSIS (a)

FILE NAME....:

ANALYST. .....:
SAMPLE SIZE..:
TPAI DATT •
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002057
E002048
XL
865.00 A!
01/02/91
SP82805U

CONC(ppt)

ND
ND

- ND
ND
ND
0.37
26.7

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.28

EMPC
ND
3.2
3.1

EMPC
EMPC
EMPC
0.16

INTERNAL STANDARDS RECOVERY

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CLIENT ID. . . . : UADSUORTH
SAMPLE ID. . . . : OL 0302-6
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

NUMBER DL EMPC

0.08
0.2
0.07
0.07
0.07

0.05
0.08
0.08
0.04
0.04
0.03
0.04
0.05
0.06

5.6
0.2

1
2

0.36
0.12
0.07

1

SUMMARY

CONC Cppt) Z REC. RATIO

29.3
31.1
50.3
104
95.2

50.7 0.80
53. 8 0. 79
87.0 1.28
89.9 1.06
82.4 0.90

Inc. Page 1 of 1
; f 01/26/91

TLI NUMBER....: 3-52-3D

PROJECT NUMBER: 219-U
DATE RECEIVED. : 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

RATIO RT FLAGS

MMM*

^^^f^m

ĤBB̂ B

^^m^^m

1.09 46:34 _L_
0.89 53:06 _L_

__
__
__
•Ĥ B̂

•̂•̂H

0.87 53:19 _L_

1.28
1.08 __

1.08

RT FLAGS

25:20 __
26:17
39:46 __
44:22 __
53:05 __

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE
8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/31

FILE NAME....: E002058
CONCAL.......: E002048
ANALYST......: XL
SAPtPLE SIZE..: 895.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U

NAME

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-9
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: MATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-6A

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDB
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppt) NUMBER DL

NO
ND

' ND
ND
ND
ND
0.58

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

EMPC
ND
ND
ND

EMPC
ND
ND
ND

0.03
0.06
0.04
0.04
0.04
0.05

0.02
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.03
0.03

0.06
0.04
0.05

0.
0.
03
02

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

EMPC RATIO RT

210-U
12/04/90
11/30/90
FL.3209
tsBSBBs=s

FLAGS

0.90 53:04

L

6.3

0.29

L

0.03

INTERNAL STANDARDS RECOVERY SUMMARY
SSSS83=Sa88BSBSS8SBBBBBB3SBBBBBSSSBS = BSCSBB:

NAME CONC <ppt> 7. REC. RATIO

FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

40.2
40.7
48.2
101
84.5

72.0
72.9
86.3
90.2
75. &

0.80
0.79
1.28
1.06
0.91

25:17
26:13
39:42
44:19
53:03 ——

6280_RPT rev:3.02
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Triangle Laboratories of Houston,
PCDD/PCDF 8280 ANALYSIS (a)

FILE NAME....: E002059
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 925.00 ftl
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U
S8SSSSBSXSSSSSS«BBS3S*8BSSS

NAME COHC(ppt)

2378-TCDD ND
12378-PeCDD ND
123478-HxCDD * ND
123678-HxCDD ND
123789-HxCDD ND
1234678-HpCDD 0. 15
OCDD 3.5

2378-TCDF ND
12378-PeCDF ND
23478-PeCDF ND
123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF ND
123789-HxCDF ND
1234678-HpCDF EMPC
1234789-HpCDF ND
OCDF 0.24

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD EMPC
TOTAL HpCDD 0.15

TOTAL TCDF EMPC
TOTAL PeCDF ND
TOTAL HxCDF 0.02
TOTAL HpCDF 0.15

INTERNAL STANDARDS RECOVERY

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

BXBSBssssBBSsassssssssBsss:

NUMBER DL EMPC

0.04
0.07
0.04
0.04
0.04

0.02
0.04
0.04
0.02
0.02
0.02
0.02

0.04
0.03

5.6
0.07

0.18
1 0.26

0.27
0.04

1
1 0.20

SUMMARY

NAME CONC Cppt) % REC. RATIO

13C12-2378-TCDF 39.2
13C12-2378-TCDD 41.1
13C12-HxCDD 678 54.1
13C12-HpCDF 678 113
13C12-OCDD 104

72.6 0.80
76.0 0.79
100 1.27
105 1.06
96.0 0.91

Inc. Page 1 of 1
01/24/91

TLI NUMBER....: 3-53-1A

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209
BBaBBSBBBBSSSSSBBBSSSBBSSSB

RATIO RT FLAGS

__
__

1.08 46:33 T~
0.88 53:03 _C.

__
^̂ ^̂ H

| ___ __ _

0.88 53:16 _L_

1.08

1.10
1.07 __

RT FLAGS

25:17
26:13 __
39:42 __
44:19 __
53:01 __

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE
8280 RPT rev:3.02



Triangle Laboratories of Houston,
PCDB/PCDF 8280 ANALYSIS (a)

Inc. Page 1 of 1
01/25/91

FILE NAnE....: E002060
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 770.00 *1
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppt) NUMBER

ND
ND

• ND
ND
ND
ND
3.1

ND
ND
ND
ND
ND
ND
ND
0.05

ND
0.21

EMPC
ND
ND
ND

EMPC
ND
ND
0.22

DL EMPC

0.04
0.08
0.05
0.04
0.04
0.07

0.03
0.04
0.05
0.03
0.03
0.02
0.03

0.05

0.08
0.04
0.07

0.05
0.03

6.0

0.37

TLI NUMBER....: 3-53-2A

PROJECT NUMBER: 219-W
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

RATIO RT FLAGS

L
L

0.91 53:05

L

1.06 44:22

1.00 53:18

JL.
••••

L L
L

1.09

INTERNAL STANDARDS RECOVERY SUMMARY
•g^ SSSSS SSS •• S J^f*TT^T? 3f T* T» **^y ̂ *^r SS r^^fC^Tt'B 8^^JU»T1BSSS]

NAME CONC <ppt) % REC. RATIO

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

40.0
44.0
56.8
101
82.7

61. 6
67.8
87.5
77.7
63.7

0.80
0.79
1.27
1.06
0.91

25:19
26:16
39:45
44:21
53:05 ——

8280.RPT rev:3.02 L



L. Triangle Laboratories of
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1
FILE NAME....:
CONCAL. ......:
ANALYST. .....:
SAMPLE SIZE..:
ICAL DATE....:
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002065
£002063
XL

9.77 g
01/02/91
SP82805N

CONCCppb!)

ND
ND
•ND
0.88
0.11
32.6
357

ND
ND
ND
0.13
0.05
0.04

ND
9.8
0.33
34.1

0.01
EMPC
2.6
59.3

0.005
0.05
5.6
45.1

*
I INTERNAL STANDARDS RECOVERY

''

t

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CONC Cppb:

3.1
3.3
4.4
8.6
12.5

CLIENT
SAMPLE

ID...
in,

Houston, Inc. Page 1 of
ANALYSIS <b>

. : UADSUORTH
• OL-0301?-?

ANALYSIS DATE: 01/19/91
SAMPLE
SAMPLE

MATRIX: SOIL
ORIGIN: N/A

NUMBER DL EttPC

TLI NUflBFR - - - -

PROJECT NUMBER:
DATE RECEIVED. :
DATE COLLECTED:
SHIPMENT

RATIO

NO... :
EBSSSSS:

RT

1
01/26/91

3-52-4

219-S
12/04/90
11/30/90
FL 3209
SSSSSSSS

FLAGS
s

0.003 __
0. 005 __
0.005 __

1.25
1.25

1

4
2

1
1
8
3

0.
0.
0.

0.

003
003
003

003

0.56
0.014
2.73

0.12
0.09
5.6
45.2

1.
0.

1.
1.
1.

1.
1.
0.

0.

1.
1.
0.
1.
1.
1.

04
89

27
26
32

06
05
89

89

25
04

74
37
24
05

SUMMARY

'•• % REC.

61
64
85
84
122

.0

.6

.2

.5

RATIO

0.80
0.79
1.27
1.05
0.95

39:47
40:25
46:34
53:17

37:58
38:10
39:18

44:22
47:21
53:26

RT

JL_
_L_
__
H,BL

_L_
_L_
J__

JL_
——

__

——

SSSSBS

FLAGS

25:19 __
26
39
44
53

:15
:45
:20
:15

8280 RPT rev:3.02
H = CONCENTRATION ABOVE CALIBRATION RANGE
L = CONCENTRATION BELOW CALIBRATION RANGE
BL * FOUND IN THE BLANK AT CONCENTRATION < 2%



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b)

Page 1 of 1
01/26/31

FILE NAME....: E002066
CONCAL.......: E002063
ANALYST......: XL
SAMPLE SIZE..: 8.78 g
ICAL DATE....: 01/02/31
SPIKE FILE...: SP82805N

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL-0302-8
ANALYSIS DATE: 01/13/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

NAI1E

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppb) NUMBER DL EMPC

TLI NUMBER....: 3-52-5

PROJECT NUMBER: 219-S
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209
SSSSasBBSSSSSSSSSSSSBSSSS

RATIO RT FLAGS

2378-TCDD
12378-P«CDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

NO
ND
ND
0.03

ND
1.5

21.0

0.003
0.005
0.003

0.003
1.32

1.05
0.89

39:46

4&:34
53:07

__

IT
_
_L_
IBL

ND
ND
ND
0.006

EMPC
0.002

ND
0.46
0.01
1.6

0.03
ND
0.10
2.8

0.002
ND
0.24
1.9

0.003
0.003
0.003

0.003

0.002

0.005
3
2

4
3

0.003

0.60

0.11

0.03

0.26

1.41

1.12

1.06
1.16
0.92

0.69

1.35
1.05

0.91

1.24
1.09

37:56

39:17

44:22
47:24
53:20

INTERNAL STANDARDS RECOVERY SUMMARY
SBSSSSBSBSBBSSSBBSBSSSSBBSSBSBSSSSS:

NAME CONC Cppt>:>

13C12-2378-TCDF 4.2
13C12-2378-TCDD 4.5
13C12-H>:CDD 678 5.4
13C12-HpCDF 678 10.2
13C12-OCDD 12.0

SCBBSBBBSS:

Z REC.

74.0
78.6
94.7
83.7

106

ESSSSSBSSSSSSS

RATIO

0.79
0.79
1.26
1.06
0.90

BBSSSSSSB

RT

25:19
26:15
39:45
44:21
53:06

*

ISSSSSSSS

FLAGS

——

H = CONCENTRATION ABOVE CALIBRATION RANGE
L - CONCENTRATION BELOU CALIBRATION RANGE
BL = FOUND IN THE BLANK AT CONCENTRATION < 2%

8280 RPT rev:3.02

u
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Triangle Laboratories Of Houstdh ; Inc. Page 1 of 1
PCDD/PCDF 8280 ANALYSIS Cb)

FILE NAME....:

ANALYST
SAMPLE SIZE..:
ICAL DATE •
SPIKE FILE...:

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678 -HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

E002073
E002063
VIAl»

10.27 g
01/02/91
SP82805N

CONC(ppb)

ND
ND

• 0.03
1.5
0.15
72.3
352

ND
ND
ND
0.17
0.04
0.04

ND
16.1
0.60
79.6

EMPC
ND
5.5

131

EMPC
0.08
11.2
124

"~ INTERNAL STANDARDS RECOVERY

j

I

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13Cl2-HpCDF 678
13C12-OCDD

CLIENT ID....:
SAMPLE ID. . . . :
ANALYSIS DATE:
SAMPLE MATRIX:
SAMPLE ORIGIN:

NUMBER DL

0.02
0.03

0.01
0.01
0.01

0.01

0.03
6
2

1
9
4

UADSUORTH
OK-3004-3
01/19/91
SOIL
N/A

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

EMPC RATIO RT

0.46

0.04

11.4
97.3

SUMMARY

CONC <ppb) 7. REC. RATIO

3.4
3.3
4.3
8.2
12.1

70.4
67.1
88.1
84.7
124

0.80
0.80
1.28
1.05
1.02

1.17 39:34
1.25 39:46
1.30 40:25
1.04 46:34
0.88 53:11

1.24 37:58
1.17 38:11
1.23 39:17

1.05 44:22
1.09 47:22
0.87 53:21

1.26
1.04

1.60
1.23
1.86

01/25/91

3-53-3

219-S
12/04/90
11/30/90
FL 3209
BBBSSB8BB

FLAGS

Jkl
_L_
_L_
_H_
H,BL

M̂ Ĥ

______

-[;-
_L_

_L_

——

——

BBSBBBSBSaasaBBSBSBSCBSS

RT FLAGS

25:22
26:19
39:45
44:21
53:09 ——

8280 RPT rev:3.02
FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION <
H = CONCENTRATION ABOVE CALIBRATION RANGE

2%



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

FILE NAME....: E002085
CONCAL.......: E002076
ANALYST......: XL
SAMPLE SIZE..: 10.44 g
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805N
saaaassBsasssaaBBBKaaBBsaaBBBSSBBB

NAME CONCCppb) NUMBER

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-4
ANALYSIS DATE: 01/21/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-4

PROJECT NUMBER: 219-S2
DATE RECEIVED.: 12/04/90
DATE COLLECTED: / /
SHIPMENT NO...: FL.3209

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

DL EMPC RATIO RT

ND
ND
ND
0.16
0.06
0.03

ND
13.6
0.50
64.1

EMPC
0.15
3.9
70.9

EMPC
0.45
10.1
70.3

0.03
0.05
0.05

0.04

0.53
1
5
2

2
6
3

0.05

10.4
70.7

1.27 37:51
1.42 38:03
1.18 39:10

1.07 44:14
1.12 47:14
0.87 53:12

1.59
1.31
1.04

1.51
1.26
1.08

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

ND 0.0
ND 0.0
' ND ' 0.0
1.2
0.14
38.2
684

'5
9
5

1.26
1.39
1.04
0.88

39:39
40:16
46:26
53:01

——

__
L
J._
__
H,BL

L
~BL

!

INTERNAL STANDARDS RECOVERY SUMMARY
ssasasassBasBBsssasasBSsasasassBsaaBBsBSBaas

NAME CONC (ppb) Z REC. RATIO

FLAGS: L = CONCENTRATION BELOU CALIBRATION RANGE
H - CONCENTRATION ABOVE CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION < 2%

saaaBBBBaaasaaaa

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

3.8
4.0
5.6
8.1
9.5

79.9
83.0
116
84.8
99.3

0.81
0.80
1.27
1.04
0.99

25:17
26:12
39:38
44:13
53:00 __

8280 RPT rev:3.02

L
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Triangle Laboratories of, Houstdh; Inc.
PCDD/PCDF 8280 ANALYSIS

Page 1 of 1
01/25/31

"
-1
,
1

w*

FILE NAME....:

ANALYST. .....:
SAMPLE SIZE..:
TCAL BATE •
SPIKE FILE...:

E002068
E002063
XL

8.54 g
01/02/91
SP82805N

CLIENT ID. . . . : UADSUORTH
SAMPLE ID....: OK -3004-5
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

3-53-5

219-S
12/04/90
11/30/90
FL 3209

ssBa==sa=sss=sS3Sssssxssssssasssssssss=sssssc:sss3=Esssxs=s=ssssssss=ssacsssssss=saJ
]
w**

1
i

j

1
••*

1
1

•>

1
j
,

NAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppb) NUMBER DL EMPC

ND
ND

' ND
0.16
0.01
6.2
65.4

ND
ND
ND
0.01

ND
ND
ND
1.8
0.07
6.6

EMPC
ND
0.55
11.0

EMPC
ND
1.5
11.5

INTERNAL STANDARDS RECOVERY

i

i

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-K::CDD 678
13C12-HpCDF 678
13C12-OCDD

CONC Cppb

0.63
1.3
3.0
4.1
7.5

0.01
0.02
0.008

0.02
0.02
0.02

0.005
0.005
0.008

0.24
0.02

4
2

0.17
0.02

3 1.46
3

SUMMARY ,

) X REC. RATIO

10.7 0.81
22.5 0.81
51.7 1.27
34.9 1.05
64.3 0.91

RATIO RT

1.33 39:46
1.09 40:25
1.04 46:34
0.88 53:06

1.29 37:57

1.05 44:22
1.01 47:23
0.87 53:19

1.25
1.05

1.30
1.04

FLAGS

IT
_L_
•••̂ B̂

_BL_

IT
^̂ •̂ w*

__

IT
JL_
——

——

——

BXXXBXBSBXSXSBXXXXXSXB

RT

25:19
26:16
39:44
44:21
53:05

8280 RPT

FLAGS

rev: 3. 02
FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

BL = FOUND IN THE BLANK AT CONCENTRATION < 22
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QUALITY CONTROL REPORT

IMTRII SPIKE/MATRIX SPIKE DUPLICATE RESULTS

TLH PROJECT t: 219
DATE: 1-26-91
METHOD: IFB DRAFT 4/89
MATRIX: HATER
SAMPLE ID: OL 0302-3

1

SAMPLE ID:OL 0302-3 MS
VOLUME: 0.93 L

SAMPLE ID:OL 0302-3 HSD
VOLUME: 0.965 L

l

1

COMPOUND

2378-TCDD
12378-PeCDO
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12376-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCOF
234678-HxCDF
123789-HxCOF
1234678-HpCDF
1234789-HpCDF
OCDF

SAMPLE
CONC.
(ppt)

ND
NO
ND
ND
ND
ND
0.98

NO
ND
ND
ND
ND
ND
ND
ND
ND
0.04

MS
SPIKE
ADDED

53.8
53.8
134.4
134.4
134.4
134.4
268.8

53.8
53.8
53.8
134.4
134.4
134.4
134.4
134.4
134.4
268.8

MS
CONC.
OBSERVED
(ppt)

51.7
76.6
140.0
124.0
132.0
157.0
261.0

52.4
72.6
70.0
134.0
127.0
126.0
123.0
134.0
134.0
223.0

MS
IREC

I

96.2
142.5
104.2
92.3
98.2
116.8
97.1

97.5
135.0
130.2
99.7
94.5
93.7
91.5
99.7
99.7
83.0

HSD
SPIKE
ADDED
(ppt)

51.8
51.8
129.5
129.5
129.5
129.5
259.1

51.8
51.8
51.8
129.5
129.5
129.5
129.5
129.5
129.S
259.1

HSD
CONC.
OBSERVED
(ppt)

40.6
67.8
107.0
101.0
105.0
124.0
205.0

41.2
67.5
67.2
95.0
95.9
94.9
91.9
104.0
107.0
178.0

HSD
IREC

I

78.4
130.9
82.6
78.0
81.1
95.7
79.1

79.5
130.3
129.7
73.3
74.0
73.3
70.9
80.3
82.6
68.7

IRPD

X

17.1
8.5
29.6
22.8

• 25.3
26.1
32.9

17.0
5.0
2.8
37.6
30.9
31.2
32.1
2B.O
24.9
30.9



QUALITY CONTROL REPORT

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

TLH PROJECT I: 219
DATE: 1-26-91
METHOD: IFB DRAFT 4/89
HATRIX: SOIL
SAMPLE ID: OK 3004-4

SAMPLE ID:OK 3004-4 US
MASS: 10.04

SAMPLE ID:OK 3004-4 HSD
MASS: 10.4 g

COMPOUND SAMPLE
CONC.
(ppb)

MS
SPIKE
ADDED
(ppb)

MS
CONC.
OBSERVED
(ppb)

MS
ZREC

Z

HSD
SPIKE
ADDED
(ppb)

USD
CONC.
OBSERVED
(ppb)

HSD
ZREC

Z

ZRPD

Z

2378-TCDD 10
12378-PfCDD ND
123478-HiCDD ND
123678-H»CDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDf ND
12378-P«0)F NO
23478-PtCDF ND
123478-HiCDF
123678-thCDF
234678-ftcCDF
123789-taCDF ND
1234678-HpCDF
1234789-HpCDF
OCDF

1.2
0.1

38.2
684.0

0.2
0.1
0.0

13.6
O.S

64.1

S.O
3.0

12.5
12.5
12.S
12.5
24.9

5.0
5.0
S.O

12.5
12.5
12.5
12.5
12.5
12.5
24.9

4.9
5.6
9.3

13.3
9.6

67.3
970.0

4.8
5.5
5.3

13.3
13.3
12.6
12.5
28.8
12.7

107.0

98.4
112.4

74.7
106.8

77.1
540.6

3895.5

96.4
110.4
106.4
106.8
106.8
101.2
100.4
23K3
102.0
429.7

4.8
4.8

12.0
12.0
12.0
12.0
24.0

4.8
4.8
4.8

12.0
12.0
12.0
12.0
12.0
12.0
24.0

4.7
5.1
9.9

12.9
9.9

. 55.3
705.0

4.7
5.0
4.8

12.6
12. S
11.7
11.6
25.0
12.0
82.2

97.8
106.1

82.4
107.3

82.4
460.1

2932.8

97.8
104.0

99.8
104.8
104.0

97.3
96.5

208.0
99.8

342.0

0.6
5.8
9.8
0.5

. 6.6
16.1
28.2

1.4
6.0
6.4
1.9
2.7
3.9
3.9

10.6
2.1

22.7



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a>

FILE NAME....:
CONCAL.......:
ANALYST......:
SAMPLE SIZE..:
iICAL DATE....:
ISPIKE FILE...:

Page 1 of 1
01/25/91

BLANKE002049 CLIENT ID....: UADSUORTH TLI NUMBER....:
E002048 SAMPLE ID....: METHOD BLANK
XL ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-U
1000.00 ml SAMPLE MATRIX: WATER DATE RECEIVED.: / /
01/02/91 SAMPLE ORIGIN: N/A DATE COLLECTED: / /
SP82805W SHIPMENT NO...: N/A

SBSSBBBSBBSBBBBBSBSSBBBaSBSBBBBSBSBBBBaSBaSBBBB

NAME
1_______-———— -.

JI2378-TCDD
12378-PeCDD

^123478-HxCDD
|l23678-HxCDD

^ 123789-HxCDD
-,1234678-HpCDD
OCDD

CONC(ppt) NUflBER

ND
. ND

ND
ND
ND
ND

EMPC

DL EMPC RATIO

0.2
0.5
0.3
0.2
0.2
0.4

0.18

RT FLAGS

——

——

2378-TCDF ND
•12378-PeCDF ND

^i23478-PeCDF ND
123478-HxCDF ND

1123678-HxCDF ND
1234678-HxCDF ND

~ 123789-HxCDF ND
,1234678-HpCDF ND
~ll2347B9-HpCDF ND
.JOCDF ND

1TOTAL TCDD EMPC
JTOTAL PeCDD ND

^ TOTAL HxCDD ND
-j TOTAL HpCDD ND

-TOTAL TCDF EMPC
TOTAL PeCDF ND

1TOTAL HxCDF ND
•.J TOTAL HpCDF ND

0.1
0.2
0.2
0.1
0.1
0.1
0.2
0.2
0.2
0.2

0.5
0.2
0.4

0.2
0.1
0.2

4.78

0.19

INTERNAL STANDARDS RECOVERY SUMMARY
BBaaasaassBSBBBSBB:

,NAME (
i —————————— _ ___.
J 13C12-2378-TCDF
13C12-2378-TCDD
i!3C12-HxCDD 678
J13C12-HpCDF 678
' 13C12-OCDD

==============

:ONC (ppt)
39.6
35.4
43.7
85.6
84.4

:=============:

% REC.

79.2
70.9
87.4
85.6
84.4

BBBBBBSaBBBB

RATIO

0.80
0.80
1.27
1.06
0.90

===================
RT FLAGS

25:20
26:17
39:45 __
44:20
53:03 __

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/24/91

ILE NAME....: E002064
ONCAL.......: E002063
.NALYST......: XL
AMPLE SIZE..: 10.00 g
CAL DATE....: 01/02/91
PIKE FILE...: SP82805N

CLIENT ID....: UADSUORTH TLI NUMBER....: PI.BLANK
SAMPLE ID....: METHOD BLANK
ANALYSIS DATE: 01/19/91 PROJECT NUMBER: 219-S
SAMPLE MATRIX: SOIL DATE RECEIVED.: / /
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: N/A

'AME

378-TCDD
2378-PeCDD
23478-HxCDD
23678-HxCDD
23789-HxCDD
234678-HpCDD

>CDD

.378-TCDF
2378-PeCDF
3̂478-PeCDF
23478-HxCDF
.23678-HxCDF
3̂4678-HxCDF
23789-HxCDF
234678-HpCDF
234789-HpCDF

1CDF

OTAL TCDD
OTAL PeCDD
OTAL HxCDD
-QTAL HpCDD

OTAL TCDF
OTAL PeCDF
-OTAL HxCDF
'OTAL HpCDF

CONC(ppb) NUMBER DL EMPC RATIO RT FLAGS

ND
ND

• ND
ND
ND
ND

0.02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

EMPC
ND
EMPC
ND

EMPC
ND
ND
ND

0.003
0.003
0.003
0.003
0.003
0.003

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

0.003

0.003

0.003
0.003
0.003

0.80 53:05

u
L

0.52

0.01

0.026

L
L
L
L

:NTERNAL STANDARDS RECOVERY SUMMARY
-.==== = === ==============: s:==:===:=====B===s===:

4AME CONC (ppb) % REC. RATIO

-AGS: L - CONCENTRATION BELOU CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
.3C12-2378-TCDD
!3C12-HxCDD 678
!3C12-HpCDF 678
-3C12-OCDD

3.7
3.9
4.6
7.9
8.8

74.6
77.0
92.3
78.8
88.2

0.80
0.79
1.26
1.05
0.90

25:19
26:15
39:44
44:20
53:04 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (b)

Page 1 of 1
01/25/91

.1,'ILE NAME....: E002069
CONCAL.......: E002063
[ANALYST......: XL
{SAMPLE SIZE..: 10.00 g

" ICAL DATE....: 01/02/91
•SPIKE FILE...: SP82805N

JBSSSSBSSBBBSBBSSSSSBSBBSSSBSSSSSSS:

J*NAME CONC(ppb) NUMBER

CLIENT ID....: WADSWORTH TLI NUMBER....: M.BLANK
SAMPLE ID....: METHOD BLANK
ANALYSIS DATE: 01/19/91 PROJECT NUMBER: 219-S2
SAMPLE MATRIX: SOIL DATE RECEIVED.: / /
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: N/A

DL EMPC RATIO RT FLAGS

12378-TCDD
LJl2378-PeCDD

123478-HxCDD
,̂ 1123678-HxCDD
J123789-HxCDD

.— 1234678-HpCDD
-,OCDD

u. '2378-TCDF
12378-PeCDF
j23478-PeCDF

LJl23478-HxCDF
123678-HxCDF

J234678-HxCDF
123789-HxCDF
1234678 -Hp CDF

-1234789-HpCDF .
10CDF

TOTAL TCDD
] TOTAL PeCDD
1 TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
w- TOTAL PeCDF

TOTAL HxCDF
1 TOTAL HpCDF

1— •<

ND
ND
•ND
ND
ND
ND
0.09

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.004

EMPC
ND
ND
ND

EMPC
ND
ND
ND

0.005 __
0.008 __
0.005 __
0.005 __
0.005 __
0.005 __

0.90 53:07 _L_

0.003 __
0.005 __
0.005 __
0.003 __
0.003 __
0.003 __
0. 003 __
0.003 __
0.005 __

0.97 53:20 J._

0.44 __
0.008 __
0.005
0.005 __

0.03 __
0.005 __
0.003 __
0. 003 __

! INTERNAL STANDARDS RECOVERY SUMMARY

w NAME CONC Cppb)

I |l3C12-2378-TCDF
u, 13C12-2378-TCDD

13C12-HxCBD 678
13C12-HpCDF 678
13C12-OCDDû '

L

2.9
3.1
4.8
8.9
9.6

% REC. RATIO RT FLAGS

58.4 0.79 25:20 __
61.3 0.79 26:15
96.9 1.25 39:47
89.1 1,04 44:23 __
95.9 0.90 53:06 __

8280 RPT rev: 3. 02
j-LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE



Triangle Laboratories of Houston,
PCDD/PCDF 8280 ANALYSIS (a)

"ILE NAME....: E002051 CLIENT ID....:
:ONCAL.......: E002048 SAMPLE ID....:
-NALYST......: XL ANALYSIS DATE:
SAMPLE SIZE. .: 930.00 ml SAMPLE MATRIX:
ICAL DATE..,.: 01/02/91 SAMPLE ORIGIN:
SPIKE FILE...: SP82805U
:=====================«=============— =====

JAME CONC(ppt) NUMBER DL

2378-TCDD 51.7
.2378-PeCDD 76.6
23478-HxCDD 140
23678-HxCDD 124
.23789-HxCDD 132
.234678-HpCDD 157
JCDD 261

2378-TCDF 52.4
.2378-PeCDF 72.6
23478-PeCDF 70. 0
123478-HxCDF 134
123678-HxCDF 127
234678-HxCDF 126
-23789-HxCDF 123
1234678-HpCDF 134
L234789-HpCDF 134
3CDF 223

TOTAL TCDD 51.7 2
TOTAL PeCDD 77.6 2
TOTAL HxCDD 403 4
TOTAL HpCDD 157 1

TOTAL TCDF 54.2 3
TOTAL PeCDF 148 8
TOTAL HxCDF 513 6
TOTAL HpCDF 270 3

INTERNAL STANDARDS RECOVERY SUMMARY

^AME CONC Cppt) 2 REC.

13C12-2378-TCDF 41.1 76.4
13C12-2378-TCDD 41.9 78.0
13C12-HXCDD 678 49.3 91.7
13C12-HPCDF 678 97.5 90.7
13C12-OCDD 97.5 90.7

UADSUORTH

Inc. Page 1 of 1
01/23/91

TLI NUMBFR-.-.i 3-51-3E MS
OL 0302-3 MS
01/18/91
WATER
N/A

========:====

EMPC

57.1
77.2
394.5
312.6

53.2

255.5
269.0

RATIO

0.79
0.78
1.26
1.05
0.90

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209
:==ssstB===s=SBS==s===!acs====

RATIO RT FLAGS

0.79 26:18 __
1.54 33:06 __
1.23 39:37 __
1.23 39:48 __
1.22 40:26 __
1.06 46:36 __
0.88 53:10 __

0.77 25:21 __
1.56 31:12 __
1.55 32:28 __
1.23 37:59 __
1.22 38:12 __
1.22 39:19 __
1.23 40:52
1.05 44:25 __
1.05 47:26
0.87 53:23 __

0.79 '
1.59
1.28 __
1.06 __

0.73
1.56 __
1.24 __
1.06 __

RT FLAGS

25:20 __
26:17
39:47 __
44:24 __
53:09 __

L

L
L
L
\

L

8280 RPT rev:3.02
I



1 Triangle Laboratories of Houston, Inc.
PCDD/PCD/ 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

FILE NAME....: E002052
CONCAL.......: E002048

| ANALYST......: XL
'- SAMPLE SIZE..: 965.00 «1

ICAL DATE....: 01/02/91
]SPIKE FILE...: SP82805U
\======================
NAME CONC(ppt) NUMBER

J2378-TCDD 40.6
12378-PeCDD 67.8
123478-HxCDD 107

1123678-HxCDD 101
^J123789-HxCDH 105

1234678-HpCDD 124
JOCDD 205

*"* 2378-TCDF 41.2
i!2378-PeCDF 67.5
J23478-PeCDF 67.2

^ 123478-HxCDF 95.0
123678-HxCDF 95.9
234678-HxCDF 94.9
123789-HxCDF 91.9
1234678-HpCDF 104

"I 1234789-HpCDF 107
OCDF 178

TOTAL TCDD 40.6 1
TOTAL PeCDD 67.8 2
TOTAL HxCDD 316 4
TOTAL HpCDD 125 2

TOTAL TCDF 41.7 4
TOTAL PeCDF 140 8
TOTAL HxCDF 381 6
TOTAL HpCDF 212 3

CLIENT ID....: UADSUORTH TLI NUMBER....: 3-51-3HMSD
SAMPLE ID....: OL 0302-3 MSD
ANALYSIS DATE: 01/18/91 PROJECT NUMBER: 219-U
SAMPLE MATRIX: WATER DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: 11/30/90

SHIPMENT NO...: FL 3209
=====================================================

DL EMPC RATIO RT FLAGS

45.7
68.4
316

42.2

381
212

0.79
55
25
24
24
05

0.89

0.77

56
24
24
24
25
04
04

0.89

0.79
1.63
1.27
1.07

0.78
1.53
1.26
1.06

26:18
33:05
39:36
39:48
40:25
46:35
53:09

25:22
31:11
32:27
37:59
38:11
39:18
40:52
44:24
47:24
53:21

INTERNAL STANDARDS RECOVERY SUMMARY
============================================================================
NAME CONC <ppt) Z REC. RATIO

J

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13Cl2-HpCDF 678
13C12-OCDD

36.9
42.1
54.5
110
103

71.3
81.3
105
106
99.8

0.79
0.79
1.26
1.06
0.90

25:20
26:17
39:46
44:23
53:07 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

rILE NAME....
:ONCAL.......
ANALYST......
SAMPLE SIZE..
ICAL DATE....
SPIKE FILE...

E002086
E002076
XL
10.04 g

01/02/91
SP82805N
SSSSSSSSSBSBS:

CONC<ppb)

CLIENT ID....: UADSUORTH TLI NUMBER....: 3-53-4MS
SAMPLE ID....: OK 3004-4MS
ANALYSIS DATE: 01/21/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

PROJECT NUMBER: 219-S2
DATE RECEIVED.: 12/04/90
DATE COLLECTED: / /
SHIPMENT NO...: FL.3209

DL EMPC RATIO
================

RT

2378-TCDF 4.8
12378-PeCDF 5.5
23478-PeCDF 5.3
123478-HxCDF 13.3
123678-HxCDF 13.3
234678-HxCDF 12.6
123789-HxCDF 12.5
1234678-HpCDF 28.8
1234789-HpCDF 12.7
DCDF 107

TOTAL TCDD 4.9
TOTAL PeCDD 5.6
TOTAL HxCDD 35.1
TOTAL HpCDD 112

TOTAL TCDF 4.8
TOTAL PeCDF 11.3
TOTAL HxCDF 62.9
TOTAL HpCDF 106

1
1
5
2

1
4
7
3

5.5

36.0

4.9
11.6
63.0
106

0.78
1.58
1.57
1.24
1.24
1.23
1.24
1.02
1.04
0.87

25:19
31:07
32:22
37:52
38:05
39:12
40:44
44:16
47:17
53:14

0.79
1.57
1.24
1.05

0.78
1.59
1.24
1.04

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
DCDD

4.9
5.6

• 9.3
13.3
9.6
67.3
970

0.79
1.57
1.24
1.23
1.23
1.05
0.88

26:15
33:01
39:30
39:40
40:19
46:28
53:04

_H_
H,BL

L

H,BL

L
I
L

INTERNAL STANDARDS RECOVERY SUMMARY
=====================r==c========:==s::=======:

NAME CONC <ppb> % REC. RATIO RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

4.1
3.8
5.5
8.4
9.1

LAGS: H = CONCENTRATION ABOVE
BL = FOUND IN THE BLANK

83.3
76.0
111
84.0
91.3

CALIBRATION RANGE
AT CONCENTRATION <

0.80
0.80
1.26
1.04
1.02

2%

25:18
26:14
39:40
44:15
53:03

8280_RPT

——

rev:3.02

L



1 Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/25/91

FILE NAME....: E002087
CONCAL.......: E002076
!ANALYST......: XL

" SAMPLE SIZE..: 10.40 g
... ICAL DATE....: 01/02/91
(SPIKE FILE...: SP82805N

CLIENT ID....S WADSUORTH TLI NUMBER....: 3-53-4MSD
SAMPLE ID....: OK 3004-4MSD
ANALYSIS DATE: 01/21/91 PROJECT NUMBER: 219-S2
SAMPLE MATRIX: SOIL DATE RECEIVED.: 12/04/90
SAMPLE ORIGIN: N/A DATE COLLECTED: / /

SHIPMENT NO...: FL.3209
* :

NAME CONC(ppb) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
12378-PeCDD

•=» 123478-HxCDD
' 1123678-HxCDD
—•' 123789-HxCDD

1234678-HpCDD
] OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

j

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

4.7
5.1

• 9.9
12.9
9.9
55.3
705

4.7
5.0
4.8
12.6
12.5
11.7
11.6
25.0
12.0
82.2

4.7
5.1
35.1
90.2

4.7
10.2
57.7
92.5

1
1
5
2

1
4
6
3

5.25

35.2

4.8
10.4
58.0
92.2

0.79
1.59
1.24
23
22
05

0.88

0.78
.59
.57
.24
.24
.22
,24
.02
,04

0.87

0.79
59
23
05

0.78
1.58
1.24
1.03

26:14
33:01
39:29
39:40
40:18
46:27
53:01

25:19
31:06
32:22
37:52
38:04
39:11
40:43
44:15
47:15
53:12

_
H,BL

BL

] INTERNAL STANDARDS RECOVERY SUMMARY

NAME CONC Cppt>:>
j _-__-——„—— ——— __„__„„___
'• 13C12-2378-TCDF 4.3
13C12-2378-TCDD 3.9
| 13C12-HxCDD 678 5.0
13C12-HpCDF 678 8.6
13C12-OCDD 11.1

'FLAGS:. H = CONCENTRATION ABOVE
BL = FOUND IN THE BLANK

Z REC.

89.5
80.5
104
89.8
116

CALIBRATION RANGE
AT CONCENTRATION <

RATIO

0.80
0.80
1.27
1.04
1.00

2%

SSSEBSS8SSSSBS8BB

RT FLAGS

25:17 __
26:13
39:39
44:14
53:00 __

8280_RPT rev: 3. 02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <a>

Page 1 of 1
01/25/91

FILE NAME....: E002053
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 835.00 itl
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805M

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-1C

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

NAME

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONC(ppt) NUMBER DL EMPC RATIO RT

219-W
12/04/90
11/30/90
FL 3209
BBSSBBBB

FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
COD

ND
NO

" ND
ND
ND
0.17

17.0

0.06
0.1
0.06
0.06
0.06

__

1.03 46:34 IT
0.89 53:06 _L_

ND
ND
ND
ND
ND
ND
ND
ND
ND
0.06

0.10
0.23
2.0
1.7

EMPC
0.10

ND
0.05

0.04
0.06
0.06
0.03
0.03
0.03
0.04
0.04
0.06

1
1
1
2

5.3

2.12

0.33

0.03

0.77 53:18

0.71
1.70
1.30
1.03

1.36

1.08

L

li

L
I

INTERNAL STANDARDS RECOVERY SUMMARY
SBSBBSSSSSBBSSSBBSBBSSBSSSSSSSBBSSSSSSSSSSBBSSSSSBSSSSSBSSSBSSSSBSBSBSSBSSBS

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

CONC Cppt:>

33.3
36.7
48.4
95.6
92. S

I REC.

55.6
61.4
80.8
79.8
77.2

RATIO

0.80
0.79
1.27
1.05
0.90

RT

25:20
26:16
39:45
44:21
53:05

FLAGS

——

LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE
8280 RPT rev:3.02 L

i



^ Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

>-FILE NAME.

i ftNALYST......:
LSAMPLE SIZE..:

ICAL DATE....:
, 1SPIKE FILE...:

""NAME

E002054
E002048
XL
760.00 ml
01/02/91
SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-2C

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

i;
CONCCppt) NUMBER DL EMPC RATIO RT

219-U
12/04/90
11/30/90
FL 3209
;========

FLAGS

2378-TCDD
^-12378-PeCDD

t23478-HxCDD
23678-HxCDD

^ 23789-HxCDD
^1234678-HpCDD

-'2378-TCDF
12378-PeCDF
23478-PeCDF

t-123478-HxCDF
123678-HxCDF

; 1234678-HxCDF
[_il23789-HxCIiF
1234678-HpCDF

,̂ 11234789-HpCDF
JDCDF

.TOTAL TCDD
j (TOTAL PeCDD
l-TOTAL HxCDD
TOTAL HpCDD

1 (TOTAL TCDF
""TOTAL PeCDF
-iTOTAL HxCDF
JTOTAL HpCDF

t-rf

ND
ND
•ND
ND
ND
2.1
25.5

ND
ND
ND
ND
ND
ND
ND
0.54

ND
2.1

0.29
ND
0.11
3.7

EMPC
ND
0.33
2.6

1
2

1
2

0.05
0.09
0.06
0.05
0.05

0.03
0.05
0.05
0.03
0.03
0.02
0.03

0.05

0.09

0.05

7.5

0.36

0.37

1.08
0.89

1.06

0.89

0.76

1.32
1.06

1.28
1.06

46:34
53:06

44:23

53:19

INTERNAL STANDARDS RECOVERY SUMMARY
= = == = = = = = = = = = = = ===== = = B ===== = = ==== = = ===== ==S

NAME CONC (ppt) % REC.
==========================

RATIO

[LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

il3C12-2378-TCDF
• 13012-2378-TCDD

13C12-HxCDD 678
13C12-HpCDF 678

, 13C12-OCDD

45.4
45.9
58.1

121
111

69.1
69.8
88.4
92.2
84.4

0.80
0.79
1.28
1.06
0.90

25:20
26:17
39:45
44:22
53:05 ——

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/26/91

FILE NAME....: E002050
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 955.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805W

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-3
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-51-3D

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

219-M
12/04/90
11/30/90
FL 3209

NAME CONC(ppt) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD ND
12378-PeCDD ND
123478-HxCDD ND
123678-HxCDD ND
123789-HxCDD ND
1234678-HpCDD ND
OCDB 0.98

2378-TCDF ND
12378-PeCDF ND
23478-PeCDF ND
123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF ND
123789-HxCDF ND
1234678-HpCDF ND
1234789-HpCDF ND
OCDF 0.04

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD ND
TOTAL HpCDD ND

TOTAL TCDF EMPC
TOTAL PeCDF ND
TOTAL HxCDF ND
TOTAL HpCDF ND

0.05
0.10
0.05
0.05
0.05
0.07

0.03
0.05
0.05
0.03
0.03
0.02
0.03
0.03
0.04

0.10
0.05
0.07

0.05
0.03
0.04

0.85 53:08

0.90 53:18

3.5

0.30

INTERNAL STANDARDS RECOVERY SUMMARY
aBBaBaBsaBBSssasasBBasBBBBBSsBBaBBsaBBaaB

NAME CONC <ppt) 7. REC. RATIO

'LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCBF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

34.3
34.9
47.1
93.8
93.5

65.5
66.7
89.9
89.6
89.3

0.81
0.80
1.27
1.06
0.90

25:19
26:16
39:46
44:23
53:06

8280 RPT rev:3.02



Triangle Laboratories of Hoystprif
PCDD/PCDF 8280 ANALYSIS <aT

Page 1 of 1
01/24/91

FILE NAME. . . . : E002055 CLIENT ID. . . . : UADSUORTH
.'ONCAL.......: E002048 SAMPLE ID- - - - : OL0302-4

i ANALYST......: XL ANALYSIS _... . ._.__.._DATE: 01/18/91
""SAMPLE SIZE..: 790.00 »1 SAMPLE MATRIX: WATER
ICAL DATE. , . : 01/02/91 SAMPLE ORIGIN: N/6
J5PIKE FILE...: SP82805W

TLI NUMBER....:

PROJECT NfiMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

3-52- ID

219-U
12/04/90
11/30/90
FL.3209

^—=======================:=:======::=============:r =================================

JWME CONCCppt) NUMBERX ————————————————————
U2378-TCDD ND
12378-PeCDD ND

,̂ 123478-HxCDD • ND
; tt23678-HxCDD 0.77
123789-HxCDD ND
1234678-HpCDD ND

' OCDD 948
i

2378-TCDF ND
; il2378-PeCDF ND
3̂478-PeCDF ND
123478-HxCDF 0.08

t Jl23678-HxCDF ND
11234678-HxCDF ND
123789-HxCDF ND

— 1234678-HpCDF 14.2
; 11234789-HpCDF EMPC
»- OCDF 55. 4

1 ITOTAL TCDD EMPC
LJTOTAL PeCDD EMPC

TOTAL HxCDD 15.5 3
. JTOTAL HpCDD 46.3 1

U TOTAL TCDF EMPC
1 TOTAL PeCDF EMPC

i [TOTAL HXCDF i.s 3
L1 TOTAL HpCDF 68.8 2

-j
! ! INTERNAL STANDARDS RECOVERY SUMMARY

- NAME CONC (ppt)
I ,j ____________________________
i- 13C12-2378-TCDF 41.5

13C12-2378-TCDD 43.3
\~\ 13C12-HxCDD 678 55.5
[j 13C12-HpCDF 678 98.2

13C12-OCDD 118

, ,

DL EMPC

0.05
0.1
0.08

0.07
0.1

0.03
0.05
0.05

0.05
0.04
0.05

0.33

4.9
0.65

0.23
0.05
2.2
69.2

7. REC. RATIO

65.6 0.79
68.4 0.79
87.7 1.24
77.6 1.02
93.1 0.93

RATIO RT

1.29 39:45

0.86 53:07

1.05 37:57

1.10 44:21

0.87 53:20

1.26
1.03

1.17
1.08

RT

25:19
26:15
39:44
44:20
53:06

8280 RPT

FLAGS

HMM̂ ^

_L_

jT

1~
—
jT
WOB̂ ^

——

——

——

FLAGS

——

rev: 3. 02
'-FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

_, H = CONCENTRATION ABOVE CALIBRATION RANGE
1 1



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/91

ILE NAME....: E002056
:ONCAL.......: E002048
.NALYST......: XL
.AMPLE SIZE..: 970.00 nl
CAL DATE....: 01/02/91
PIKE FILE... : SP82805U

CLIENT ID....: WADSWORTH
SAMPLE ID....: OL 0302-5
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

JAME CONC(ppt) NUMBER DL EMPC

TLI NUMBER....: 3-52-2D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209
I==Z=====Z===============

RATIO RT FLAGS

.378-TCDD ND

.2378-PeCDD ND
23478-HxCDD -NO
23678-HxCDD ND
23789-HxCDD ND
234678-HpCDD ND
JCDD 1.2

1378-TCDF ND
.2378-PeCDF ND
73478-PeCDF ND
'.23478-HxCDF ND
.23678-HxCDF ND
J34678-HxCDF ND
.23789-HxCDF ND
.234678-HpCDF ND
.234789-HpCDF ND
3CDF ND

TOTAL TCDD EMPC
TOTAL PeCDD ND
'OTAL HxCDD ND
-QTAL HpCDD ND

TOTAL TCDF EMPC
TOTAL PeCDF ND
TOTAL HxCDF ND
TOTAL HpCDF ND

0.08
0.2
0.10
0.09
0.09
0.1

0.05
0.08
0.08
0.05
0.04
0.04
0.05
0.06
0.08
0.07

0.2
0.09
0.1

0.08
0.04
0.06

0.92 53:05

£.5

LJ

y
y

y
0.44

INTERNAL STANDARDS RECOVERY SUMMARY
^BBSSSSSSSSBBSSBBSSSSSSSSBSSSSSSBSBSSBBSBS:

NAME CONC (ppt) % REC. RATIO

-ACS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

28.1
29.3
42.9
97.8
82.6

54.5
56.8
83.3
94.9
80.1

0.80
0.81
1.30
1.07
0.90

25:19
26:15
39:44
44:20
53:04

8280 RPT rev:3.02



Triangle Laboratories 6f Houston, Inc.
PCDD/PCDF 8280 ANALYSIS

Page 1 of 1
01/26/91

FILE NAME....
CONCAL.......

j ANALYST......
-'SAMPLE SIZE..
,ICAL DATE....
jSPIKE FILE...

NAME

E002057
E002048
XL
865.00 al
01/02/91
SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-6
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

J

CONC(ppt) NUftBER DL EMPC

TLI NUMBER....: 3-52-3D

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209
=========================
RATIO RT FLAGS

J 2378-TCDD
12378-PeCDD

T* 123478-HxCDD
123678-HxCDD

-̂ 123789-HxCDD
1234678-HpCDD

> I OCDD

ND
ND

- ND
ND
ND
0.37
26.7

0.08
0.2
0.07
0.07
0.07

•̂ ——̂ M*

_____

_____

1.09 46:34 _L_
0.89 53:06 _L_

2378-TCDF ND
| 12378-PeCDF ND
) 23478-PeCDF ND
' 123478-HxCDF ND
123678-HxCDF ND
234678-HxCDF ND
123789-HxCDF ND
1234678-HpCDF ND
1234789-HpCDF ND

;_10CDF 0.28

TOTAL TCDD EMPC
TOTAL PeCDD ND
TOTAL HxCDD 3.2
TOTAL HpCDD 3.1

LJ TOTAL TCDF EMPC
TOTAL PeCDF EMPC

, ) TOTAL HxCDF EMPC
\ I TOTAL HpCDF 0.16

1
2

0.05
0.08
0.08
0.04
0.04
0.03
0.04
0.05
0.06

0.2
5.6

0.87 53:19

1.28
1.03

0.36
0.12
0.07

1.08

T (INTERNAL STANDARDS RECOVERY SUMMARY

NAflE CONC Cppt) Z REC. RATIO RT FLAGS

L1

[_;

.- I
) i

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

29.
31.
50.
104
95.

3
1
3

2

50
53
87
89
82

•

•

.
•

•

7
8
0
9
4

0.
0.
1.
1.
0.

80
79
28
06
90

25
26
39
44
53

:20
:17
:46
:22
:05

8280 RPT
L FLAGS: L = CONCENTRATION BELOU

. ——

rev:3.02
CALIBRATION RANGE

I



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/24/91

'ILE NAME....: E002058
:ONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 895.00 •!
ICAL DATE....: 01/02/91
3PIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL 0302-9
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-6A

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

»IAME

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
JCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

CONCCppt) NUMBER DL EMPC RATIO RT

210-U
12/04/90
11/30/90
FL.3209
:========

FLAGS

ND
ND

• ND
ND
ND
ND
0.58

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

EMPC
ND
ND
ND

EMPC
ND
ND
ND

0.03
0.06
0.04
0.04
0.04
0.05

0.02
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.03
0.03

0.06
0.04
0.05

0.03
0.02
0.03

0.90 53:04

LJ

y

u
0

6.3

0.29

INTERNAL STANDARDS RECOVERY SUMMARY
==============e=======»=====s:z===========::

NAME CONC (ppt) Z REC. RATIO

L*GS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

40.2
40.7
48.2
101
84.5

72.0
72.9
86.3
90.2
75.6

0.80
0.79
1.28
1.06
0.91

25:17
26:13
39:42
44:19
53:03 ——

8280 RPT rev:3.02

I
w



Triangle Laboratories of Houston, Inc..
PCDO/PCDF 8280 ANALYSIS <a> :

Page 1 of 1
01/24/91

FILE NAME....:
[CONCAL.......:
J ANALYST......:
SAMPLE SIZE..:

1 ICAL DATE....:
| SPIKE FILE...:
~ ===============

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-1
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: WATER
SAMPLE ORIGIN: N/A

E002059
E002048
XL
925.00 ml
01/02/91
SP82805U
:SB8SESSSBSBeBB3StSSB3BSBSSSB:

TLI NUMBER. : 3-53-lA

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

~ NAME
I ————————— .

i-f 2378-TCDD
12378-PeCDD

J 123478-HxCDD
J 123678-HxCDD

123789-HxCDD
T 1234678-HpCDD

1 JOCDD

CONC(ppt) NUMBER

ND
ND

• ND
ND
ND
0.15
3.5

DL EMPC

0.04
0.07
0.04
0.04
0.04

RATIO

1.08
0.88

RT

46:33
53:03

FLAGS

__

^̂ _M

IT
_L_

il

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

!l

TOTAL
TOTAL
TOTAL
TOTAL

-" TOTAL
-j TOTAL

, I TOTAL
- TOTAL

TCDD
PeCDD
HxCDD
Hp CUD

TCDF
PeCDF
HxCDF
HpCDF

ND
ND
ND
ND
ND
ND
ND
EMPC
ND
0.24

EMPC
ND

EMPC
0.15

EMPC
ND
0.02
0.15

0.02
0.04
0.04
0.02
0.02
0.02
0.02

0.03

0.07

0.04

0.04

5.6

0.18
0.26

0.27

0.20

0.88 53:16

1.08

1.10
1.07

INTERNAL STANDARDS RECOVERY SUMMARY

NAME

13C12-2378-TCDF
13C12-2378-TCDD
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

==============
CONC (ppt)

39.2
41.1
54.1
113
104

:=============:

Z REC.

72.6
76.0
100
105
96.0

saaaBaaaasaa

RATIO

0.80
0.79
1.27
1.0&
0.91

:===========:

RT

25:17
26:13
39:42
44:19
53:01

FLAGS

——

'I
FLAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS (a)

Page 1 of 1
01/25/91

FILE NAME....: E002060
CONCAL.......: E002048
ANALYST......: XL
SAMPLE SIZE..: 770.00 ml
ICAL DATE....: 01/02/91
SPIKE FILE...: SP82805U

CLIENT ID....: UADSUORTH
SAMPLE ID....: OK 3004-2
ANALYSIS DATE: 01/18/91
SAMPLE MATRIX: UATER
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-53-2A

PROJECT NUMBER: 219-U
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL.3209

NAME CONCCppt) NUMBER DL EMPC RATIO RT FLAGS

2378-TCDD
12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

TOTAL TCDD
TOTAL PeCDD
TOTAL HxCDD
TOTAL HpCDD

TOTAL TCDF
TOTAL PeCDF
TOTAL HxCDF
TOTAL HpCDF

ND
ND

• ND
ND
ND
ND
3.1

ND
ND
ND
ND
ND
ND
ND
0.05

ND
0.21

EHPC
ND
ND
ND

EMPC
ND
ND
0.22

0.04
0.08
0.05
0.04
0.04
0.07

0.03
0.04
0.05
0.03
0.03
0.02
0.03

0.05

0.08
0.04
0.07

0.05
0.03

0.91 53:05

1.06 44:22

1.00 53:18

6.0

0.37

L

1.09

INTERNAL STANDARDS RECOVERY SUMMARY
ssss=S3==s=sss:s=as=aBSSs=:saB=ss=as=ssas;s:s=

NAME CONC (ppt) % REC. RATIO

"LAGS: L = CONCENTRATION BELOW CALIBRATION RANGE

RT FLAGS

13C12-2378-TCDF
13C12-2378-TCDH
13C12-HxCDD 678
13C12-HpCDF 678
13C12-OCDD

40.0
44.0
56.8
101
82.7

61.6
67.8
87.5
77.7
63.7

0.80
0.79
1.27
1.06
0.91

25:19
26:16
39:45
44:21
53:05 ——

8280 RPT rev:3.02



Triangle Laboratories of, Houston,
PCDD/PCDF 8280 ANALYSIS (b)

Inc. Page 1 of • 1
01/26/91

L_'ILE NAME...
CONCAL. .....
NALYST.....

i (AMPLE SIZE.
ICAL DATE...
1PIKE FILE...

E002065
E002063
XL

9.77 g
01/02/91
SP82805N

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL-0302-7
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-4

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

LJ378-TCDF
12378-PeCDF

: (3478-PeCDF
[j23478-HxCDF

123678-HxCDF

J34678-HxCDF
23789-HxCDF
234678-HpCDF
234789-HpCDF

TOTAL TCDD
lOTAL PeCDD
JOTAL HxCDD
TOTAL HpCDD

STAL TCDF
L.JOTAL PeCDF

TOTAL HxCDF
fOTAL HpCDF

\ I

CONCCppb.) NUMBER DL EMPC RATIO RT

219-S
12/04/90
11/30/90
FL 3209

=========
FLAGS

J378-TCDD
2378-PeCDD

123478 -HxCDD
. "123678-HxCDD
! J23789-HxCDD
H1234678-HPCDD

HCDD

ND
ND
•ND

0.88
0.11

32.6
357

0.003
0.005
0.005

1.25
1.25
1.04
0.89

39:47
40:25
46:34
53:17

——

^•^w

L
J.I
__
H,BL

ND
ND
ND
0.13
0.05
0.04

ND
9.8
0.33

34.1

0.01
EMPC

2.6
59.3

0.005
0.05
5.6

45.1

4
2

1
1
8
3

0.003
0.003
0.003

0.003

0.56
0.014
2.73

0.12
0.09
5.6

45.2

1.27
1.26
1.32

1.06
1.05
0.89

37:58
38:10
39:18

44:22
47:21
53:26

0.89

1.25
1.04

0.74
1.37
1.24
1.05

L
L
L

INTERNAL STANDARDS RECOVERY SUMMARY

—NAME CONC tppb) REC. RATIO

H = CONCENTRATION ABOVE CALIBRATION RANGE
L = CONCENTRATION BELOU CALIBRATION RANGE
6L = FOUND IN THE BLANK AT CONCENTRATION < 2%

RT FLAGS

; 13C12-2378-TCDF
l_13C12-2378-TCDD
13C12-HxCDD 678

- 13C12-HpCDF 678
' 13C12-OCDDi_

3.1
3.3
4.4
8.6
12.5

61.0
64.6
85.2
84.5
122

0.80
0.79
1.27
1.05
0.95

25:19
26:15
39:45
44:20
53:15

8280 RPT rev:3.02



Triangle Laboratories of Houston, Inc.
PCDD/PCDF 8280 ANALYSIS <b>

Page 1 of 1
01/26/91

LE NAME....: E002066
NCAL.......: E002063
ALYST......: XL
iMPLE SIZE..: 8.78 g
AL DATE....: 01/02/91
IKE FILE...; SP82805N

CLIENT ID....: UADSUORTH
SAMPLE ID....: OL-0302-8
ANALYSIS DATE: 01/19/91
SAMPLE MATRIX: SOIL
SAMPLE ORIGIN: N/A

TLI NUMBER....: 3-52-5

PROJECT NUMBER: 219-S
DATE RECEIVED.: 12/04/90
DATE COLLECTED: 11/30/90
SHIPMENT NO...: FL 3209

178-TCDF
?378-PeCDF
i478-PeCDF
23478-HxCDF
:3678-HxCDF
34678-HxCDF
:3789-HxCDF
;34678-HpCDF
•34789-HpCDF
:DF
iTAL TCDD
JTAL PeCDD
JTAL HxCDD
ITAL HpCDD

JTAL TCDF
JTAL PeCDF
JTAL HxCDF
JTAL HpCDF

CONC(ppb) NUMBER DL EMPC RATIO RT

ND
ND
ND
0.006

EMPC
0.002

ND
0.46
0.01
1.6

0.03
ND
0.10
2.8

0.002
ND
0.24
1.9

0.003
0.003
0.003

0.003

0.002

0.005
3
2

4
3

0.003

0.60

0.11

0.03

0.26

1.41

1.12

1.06
1.16
0.92

0.69

1.35
1.05

0.91

1.24
1.09

37:56

39:17

44:22
47:24
53:20

FLAGS

378-TCDD
:378-PeCDD
73478-HxCDD
;3678-HxCDD
J3789-HxCDD
:34678-HpCDD
:DD

ND
ND
ND
0.03

ND
1.5

21.0

0.003
0.005
0.003

0.003
1.32

1.05
0.89

39:46

46:34
53:07

_L_

T~
_BL

Y
L

iTERNAL STANDARDS RECOVERY SUMMARY
-=====s===================================

,nE CONC Cppb) Z REC.
=================================

RATIO

= CONCENTRATION ABOVE CALIBRATION RANGE
= CONCENTRATION BELOW CALIBRATION RANGE
. = FOUND IN THE BLANK AT CONCENTRATION < 2%

RT FLAGS

3C12-2378-TCDF
3C12-2378-TCDD
3C12-HxCDD 678
3C12-HpCDF 678
3C12-OCDD

4.2
4.5
5.4
10.2
12.0

74.0
78.6
94.7
89.7
106

0.79
0.79
1.26
1.06
0.90

25:19
26:15
39:45
44:21
53:06 ——

8280 RPT rev:3.02



Reference 7
SunBank/South Florida, N.A.RQ Box 405100
Fon Lauderc|a|e Florida 33340-51 00
305 467-5000

December 9, 1991

—— •
Dr. Alexander Padva
Waste Programs Administrator
Florida Department of Environmental Regulation
Southeast Florida District
1900 South Congress Avenue
Suite A
West Palm Beach, Florida 33406

Re: Florida Department of Environmental Regulation (FDER) Comments
Contamination Assessment Report (CAR)
SunBank Site ("the property")
300 West Broward Blvd., Ft. Lauderdale, Florida

_____ OCG Case 89-0752 _____ ______________________________

Dear Dr. Padva:

I am writing in response to your letter of November 12, 1991,
concerning the Contamination Assessment Report ("CAR") submitted by
Conestoga-Rovers & Associates ("CRA")on behalf of SunBank. The
following is SunBank' s response to the Department's specific
comments .

Response to Comment No. 1

We do not agree that an additional monitoring well should be
installed. SunBank asked CRA to look again at the concentrations
of constituents detected in samples collected from monitoring wells
MW-1A (the deeper well) and MW-2 (the more shallow well) located in
the vicinity of the former underground storage tanks. While the
Department is correct that some dioxin/dibensofuran isomers which
were found at somewhat higher concentrations in MW-1A than in MW-2,
SunBank believes that this is insignificant. First, CRA has
determined that groundwater in the vicinity of our 300 West Broward
Boulevard property discharges to surface water bodies in the area,
such as the New river (south of the property) and that there are no
receptors (i.e. groundwater users) between the bank's property and
the surface water bodies. These surface water bodies are tidally
influenced are not used for drinking water. Therefore, we do not
believe that the constituents found in any of the monitoring wells
on our property pose a threat to human health or the environment.

Second, potentiometric data collected during the two sampling
rounds conducted during the CAR indicate that groundwater beneath
the property has an upward hydraulic gradient. That is, the deeper
groundwater recharges the more shallow water bearing zone.

A SunTrust Bank



- 2 -

Accordingly, the constituents at 300 West Broward Boulevard
property found in the deeper well should move~~upward, - rather than
remaining at depth, and discharge to the nearby surface water
bodies. This also suggests that additional groundwater
investigation at "depth" is not warranted.

Finally, the mineral spirits which contained the pentachlorophenol
treating solution which was recovered from the former storage tanks
and from the tank pit floated on the water. However, no evidence
of free floating product was found during the installation of
monitoring wells or during the sampling and analyses of groundwater
from the wells. This suggests that there are no additional
"sources" of the constituents associated with the former tanks and
that dissolved constituents are the only species of concern at the
property. Moreover, the concentrations detections of the dissolved
.constituents found by CRA during the CAR (see Table 1) in all of
the monitoring wells are significantly below any relevant drinking
water or health-based standard. Accordingly, SunBank concludes
that the magnitude of the differences between the concentrations of
the dissolved constituents found in monitoring wells MW-1A and MW-2
is insignificant.

Given that a vertically upward hydraulic gradient exists in the
area of the former tanks and across the 300 West Broward Boulevard
property, that no free floating product was found in any monitoring
well and that the concentrations of dissolved constituents found in
samples collected from the monitoring wells are significantly below
any relevant or appropriate standard for the protection of human
health or the environment, SunBank believes that the installation
of additional monitoring well(s) at its 300 West Broward Boulevard
property is not justified. SunBank requests the Department's
concurrence.

Response to Comment No. 2

As noted above, the analytical results presented in the CAR for
dioxin/dibenzofuran isomers indicate that the concentrations of
these compounds found in groundwater samples were at levels
significantly below the toxicity equivalent concentration (TEC) for
2,3,7,8-tetrachloro-dibenzo-p-dioxin (based on the Times Beach
criterion of 20 ug/kg for 2,3,7,8-TCDD). Moreover, given that Gate
City Door and Sash ceased operating nearly twenty-five years ago,
we doubt that accurate, new information concerning the origin of
these compounds can be obtained. That dioxin/dibenzofuran isomers
were found in samples from all monitoring wells suggests to
SunBank's consultant, CRA, that the presence of these constituents
in these concentrations may be related to general industrial
activity in the downtown Ft. Lauderdale area and not to a release
from the former USTs. For these reasons, SunBank does not believe
an additional investigation of the source of the contamination is
warranted.



Inasmuch as the concentrations of dioxin/dibenzofuran isomers were
found at concentrations which are significantly below any
established level of concern and appear to be unrelated to the
location of the former storage tanks, SunBank believes that
attempting to identify the origin of these compounds may yield
little useful information. Accordingly, SunBank requests that the
Department withdraw its request.

For more nearly three years, SunBank has attempted to address all
of the concerns of the United States Environmental Protection
Agency, the Florida Department of Environmental Regulation and the
Broward County -Environmental Quality Control Board concerning the
tanks which SunBank found on its property at 300 West Broward
Boulevard in February 1989. Nearly two years ago, SunBank executed
a Consent Order with the Department dealing with the removal of
drums containing pentachlorophenol treating solution and water.
Finally, SunBank through its consultant, CRA, has conducted a
contamination assessment of its 300 West Broward Boulevard property
and found that any constituents remaining on or under the property
are present in concentrations well below standards designed to
protect human health and the environment, particularly given the
lack of receptors (i.e. groundwater users) between the property and
adjacent surface water bodies. In the process, SunBank has spent
more than a half million dollars to remove these materials and to
study possible adverse environmental impacts associated with its
property. SunBank believes that these actions have fully satisfied
the spirit and the intent of the 1990 Consent Order it executed
with the Department.

For these reasons, SunBank requests that the Department approve the
paving of 300 West Broward Boulevard property as originally
intended more than three years ago. The payment will act to cap
the property, thereby preventing direct contact with any
constituents of concern which may remain. While SunBank does not
believe that any additional investigation of its 300 West Broward
Boulevard property is warranted, we are prepared to collect and
analyze samples, on two occasions during 1992, from the existing
monitoring wells. SunBank believes that, based upon all of the
information obtained to date, collecting these additional samples
should satisfy any remaining concerns which the Department may
have.

If you have questions, or if the Department would like to meet to
discuss SunBank's response to its comments, please call me at (305)
766-7001.

Sincer

Sinclair
rice President

DKS/aj

Enc.
cc: Les Oakes

Steve Quigley



Table 1

SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMFLINC ROUNDS 1 Ac 2

SUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

Pap 1 of 3

Rmmd 1 ROMMt 2 Rotatd 2
afCrtttril

MW1A.voa

SCO

BNAt

Dioxiiu

btsnxnw
ctnyttwtmna
total xyiana •
dichlonathene,!̂ -
Quorofomv

total xylenef
bcxmna
•thylbancane

(«g/U napthakne
lA3A*,7,S-HpCDD
OCDD

OCDF
Total TCDD
Total PaCDD
Total HxCDD
Total HpCDD
Total TCDF
Total FvCDF
Total HxCDF
Total HpCDF

VOO dJgfl) cthylbmzvm

SOC* (figfl) ethylbenzene
total xyknet

BNAi (ng/1) napthalam

Dkudm (ng/U l^^MixCDD
1,2,3,74̂ -HxCDD
1A3A6
OCOD

OCDF
Total TCOD
Total PeCDD
Total HxCDD
Total H^DD
Total TCDF
Total P«CDF
Total HxCDF
Total HpCDF

1

2. J
62 J
51 J

19
2 J
73

O17 J
17 J

006 J
01
023
2 I

1.7 J
O33 U(l>
01

ND(O03)
O05

6
5

7
4

2,1
25.5

054

2.1
O29

Oil
3.7
O36 U(l)

0.33

ND(1)
12 J
8 J

8 I

18
2 J
68

O37
26,7

028 J

ND(02)
12 J
3.1 J
036 U(l)
012 (1)
007 (1)
016 J

3
51
4
1

2
3
51

85

047
6U
007
086
O29
032
8

5.4
02

008
032

11

3.7
021
126
1810
021
Oil
013
402
O91
165

ii
135
216
019
085
35.3
205

(A)Roundiland2
(A)RooneUland2
(A) Round 1

(A) Round 2

(1)

(1)

0)

a)(1)

11
5J
O31
199

2340
049
023
OOS
54.9
1.66
221
CUB
42
22.7
350
018
t.9

(A) Round 2

(B) Round* land 2

(Q

258
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SUMMARY OF CONTAMINANT DETECTION BY WELL
SAMPLING ROUNDS 1 * 2

BUN BANK PROPERTY, FT. LAUDERDALE, FLORIDA

Rtneui 1 Jtanrf 1
ofCrlttrit

MWa
YOG (mfl)

Diaodtu
!A3,4A7,B-HpCDD
OCDD

48

ais
35

OCDP
Total TCDD
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

VOCs (Hgfl) acetoiw

Dioxfau (ngfl)

OCDD

O24
S£aisais
027
002
0.15

79

0)

UO)
0)

OCDF
Total TCDD
Total HxCDD
Total HpCDD
Total TCDF
Total HxCDF
Total HpCDF

55

03 UO)

MWB

Diaodro (ngfl)

OCDD 948
o.oa

OCDF
Total TCDD
Total P«CDD
Total HxCDD
Total HpCDD
Total TCDF
Total PcCDF
Total HxCDF
Total HpCDF

033
95.4
45
O65

0.23aos
1J

(1)

UO)
(1)

ua>a)

022

124
2.4
12
49
038

022
15

11.4

031
319
7530
1.1

O22
133
478
719
046
5

56.4
647
0.12
2.1
108
787

a)

o>

038
16.8
319
6.1

1Z36
O15
295
04
44

26.9

0)

0)

0)

(1)
ft)

(B) Round! land 2

(B) Round 2

CB) Round 2

(B) Round 2



Tablg 1

SUMMARY OF CONTAMINANT DBTBCnON BY WELLSAMPLING ROUNDS 1*2SUN BANK PROPERTY, FT. LAUDERD ALE, FLORIDA
JfewMf 2 ROWM( 2

g/ Criteria

MW6
DloxlM

OCDD 3.1 773
lA3/i»67^HpCDF 005 L6
OCDF O21 7J
Total TCDD 6 UO) 6.1 <1)
Total HxCDD 0.09 fl)
Total HpCDD jfj
TotalTOJF . 037 U(l) O2 (I)
Total HxCDF OK
Total HpCDF 022 7JJ

VOC» VoUtilt Organic Qmrpoundi
SOCi Sdected Onune ConwountU
BNAs
|ig/lmicrDgnaup«rlit»

ND Not detected (Ifa* dataeticm limit i. in bndetta)

U Tlw imtaiwlwniuiBljriedftnv but not detected.
J Th« anaeuted numnicftl quantity !• Mtiimtod.

(A) Exeeedme* IB btMd on the Florida Groundwiter GukUnee Cbnomtatiottt

(O The BMUI of detection far round 2 ww 47^ which U ku thus tha TEC of 50 ng/1 b«Md onthepfopoi*dMCXfc»2l3,7,S-TCDD.



State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

To: Louis Valcarenghi, Southeast District ^ r\ n
^THROUGH: James J. Crane, Bureau of Waste Cleanup a

FROM: John R. Armstrong, Bureau of Waste Cleanup A'

DATE: January 17, 1992

SUBJECT: Sun Bank Properties, Fort Lauderdale, Broward County, CAR Review

I have reviewed the December 9, Letter from Mr. Douglas K. Sinclair and have
the following comments.

Response to Comment No.l My original comment stands. An additional well
screened below well MW-1A is required. The total VOA concentration in MW-1A is
above 50 ug/1 and benzene is two to three times the drinking water standard. In addition
there appears to be a clear downward concentration gradient with the deep well showing
total VOA concentrations up to 5 to 10 times the concentrations in the shallow well.
Additional information is needed from deeper zones to insure that the vertical extent of
contamination is known. The argument that the upward hydraulic gradient is sufficient to
prevent downward migration of contaminants is proven false by the existence of
contamination in the deeper well MW-1A between 20 and 25 feet. It appears in this case,
the hydrodynamic dispersion is sufficient to overcome the small hydraulic gradient present
and move contaminants to deeper zones.

Response to Comment No. 2 The Department agrees with Sun Bank's
argument that there is no evidence to link the source of the dioxin/diebenzofurans isomers
to past activities on this property. The department therefore withdraws its request to
investigate further the source of these contaminants.

With the above comments in mind a monitoring proposal should be submitted for
Department approval.
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ContulUng Engmwr.
* *

CONESTOOA-ROVERS & ASSOCIATES LIMITED
651 Colby Drive.
Waterloo, Ontario, Canada N2V 1C2
(519)884-0510

December 18, 1989 Reference No. 3050

Mr. Les Oakes
King & Spalding
2500 Trust Company Tower
Atlanta, Georgia
U.S.A. 30303

Dear Mr. Oakes:

Re: Responses to Florida Department of Environmental Regulation
(FDER) Comments - San Bank Contamination Assessment Plan (CAP)

This letter provides CRA's responses to FDER's November 21,1989 comments on
the Sun Bank CAP (Enviropact, August 7,1989).

FDER Comment No. 1:

A complete characterization of the plume is required to delineate the extent of the
contamination within the soil and groundwater.

CRA Response;

Section 5.0 and Appendix VI of the CAP address the number and location of the
proposed monitoring wells.

CRA proposes that the number of groundwater monitoring wells is sufficient as
indicated with the following modifications:

1. Monitoring Well #1 (MW1) was installed without benefit of a locking cap on
the protective casing. The well was uncovered and unlocked for an
unknown period. Accordingly, MW1 will be replaced. MW1 will be retained
for water level measurements only.

2. MW1 will be replaced at the location indicated on Figure 1 and will be
designated MW1A. MW1A will be installed to a depth of 15 feet.

3. MW-2, MW-4 and MW-5 will be installed at the locations shown on Figure 1.
Following installation, relative water level measurments will be taken on
MW-1, MW-1A, MW-2, MW-4 and MW-5 to determine groundwater flow
direction.
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December 18,1989 2 Reference No. 3050

4. MW-3 will be installed approximately 50 feet upgradient of the center of the
tank excavation area. The location of MW-3 will be dependent upon
groundwater flow data collected in #3 (above).

5. Similarly, MW-6 will be installed approximately 100 feet downgradient of the
center of tank excavation area.

FDER Comment No, 2

Methods for determining the rates and mechanisms for contaminant transport
should be defined,

CRA Response

CRA proposes to estimate contaminant transport rate through the determination of
aquifer properties, groundwater monitoring and groundwater flow information as
discussed in CRA's response to FDER Comment No. 4.

FDER Comment No. 3

Determination should be made to accurately define the volume of lost fluid from
the overturned tank.

CRA Response

Following the separation and processing of the drummed material stored within the
Temporary Drum Storage Area (TDSA) CRA proposes to develop an inventory of
water, mineral spirits and sludge. This inventory will be compared with the tank
inventory taken when the storage tanks were uncovered. This comparison will
provide an estimate of material lost when the tank overturned.

FDER Comment No. 4

Geological and hydrological characteristics of the site need to be addressed.

CRA Response

CRA proposes to assess Geologic characteristics of the site through the collection of
split spoon soil samples at five foot intervals during the installation of all
monitoring wells. One sample from each monitoring well installation will be
submitted to an independent laboratory for grain size analysis.
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Hydrogeologic properties of the Site will be assessed through response testing of
each developed monitoring well. Groundwater velocity will be estimated based on
potentiometric data and the results of response testing.

Response testing of all monitoring wells will be undertaken to determine the in situ
horizontal hydraulic conductivity of the screened interval.

This testing involves the displacement of well water by a slug of known volume.
Water level measurements are taken as the system stabilizes. Falling head tests are
those which monitor a declining water level with time following the introduction
of a slug. Following removal of the slug, the water level rises. This comprises a
rising head test.

Prior to the introduction of the slug into a well, the slug will be decontaminated by
an isopropanol/deionized water rinse.

The methods of analysis of single well response test data are a function of the well
configuration, aquifer type and the position of the water table relative to that of the
screen. The following data analysis methods will be employed as appropriate:

Hvorslev (1951)
• Cooper et al (1967)
• Papadopulos et al (1973)
• Bouwer and Rice (1976)

The average linear groundwater velocity (ft/day) can be described by the following
equation:

V = Ki/n

where:

K = the hydraulic conductivity (ft/day)
(determined from the slug test data)

i = the hydraulic gradient

n = porosity of soils beneath the Site.

The data determined above will be utilized to estimate groundwater flow and
contaminant transport.
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FPEfl Comment No. 5

In what area of the excavated pit did the spillage occur?

CRA Response

The tank that was overturned during the excavation was tank 1. The approximate
location of this and the other three unearthed tanks are shown on Figure 2. This
figure shows that the spillage referred to occurred in the north end of the
excavation.

FDER Comment No. 6

Where was the soil sample, defined as SB-1 in Table 1, taken? Was it taken from
the excavation pit?

CRA Response

SB-1 is the soil boring constructed to permit the installation of MW-1. The location
of SB-1 is shown as MW-1 on Figure 1.

FDER Comment No. 7

Section 2.0; Site History and Appendix I - Can aerial photos taken prior to 1949 be
attained? Can it be determined from the aerial photos, when the tanks were
installed? Actual photos and/or their clearly legible copies with accurate scale
should be presented.

CRA Response

CRA will attempt to locate further historic aerial photo data by contacting state,
federal and local agencies. The photos will be assessed to determine of the
installation date(s) of the tanks on the Site. The photos will be reproduced in legible
format with accurate scales presented, if available. However, current information
indicates that most of the area was paved and built upon. Therefore determining
exact tank locations from aerial photographs may not be possible.

FDER Comment No. 8

Section 2.0 - Magnetometer survey indicated several false positive readings. Were
any of the "false" anomalies actually investigated?
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CRA Response

The false anomalies were investigated through the operation of the magnetometer
as described in Section 2.0 of the CAP.

FDER Comment No. 9
••^M^^BIMM^V^MUBMMMMaaiAAMMMWB^HHH^tal ^

Section 3.0 - Preliminary Contamination Assessment indicated that groundwater
standards have been violated with respect to benzene, pentachlorophenol and
xylene. Concentration levels of total BTEX and toluene are of concern as well.
Further assessment is needed to delineate the extent of these contaminants within
the site.

CRA Response

Concentrations in groundwater exceed standards established for public water
supplies. Since the aquifer being evaluated is not used for public water supply, these
standards are not applicable. In any event, further assessment of these
contaminants will be addressed through the CAP as proposed.

FDER Comment No. 10

The CAP's soil investigation was based totally upon a field survey. Laboratory
analysis of the soils are required to accurately establish the contaminant's
concentration!s) within the soil

*

CRA Response

As indicated above (CRA response to FDER Comment No. 4), samples will be
collected from five foot intervals for geologic characterization. CRA proposes to
amend the CAP to include chemical analysis of these split spoon samples collected
from MW1A and MW4 from ground surface to the surface of the water table.
These samples (one from each boring location) will be analyzed for mineral spirits
and for analytes included in EPA methods 602,625 and 8280.

FDER Comment No. 11

A detailed hydrogeologic investigation should be developed for the site. The
investigation should include a survey of the potable private andjor public wells as
well as any surface waters within on half mile radius of the site.
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CRA Response

CRA proposes that any hydrogeologic investigation related to off-site uses of
groundwater be deferred until the CAP has determined the nature and extent of site
groundwater contamination, if any.

FDER Comment No. 12

The minimum detection limit for PCBs in groundwater samples were too high and
unacceptable,

CRA Response

The method detection limit (MDL) for Aroclor 1242 is 0.065 ug/L (USEPA SW8080).
The MDL for Aroclor 1242 is the lowest of the PCB isomers. The Practical
Quantitation Limit (PQL) for drinking water is ten times the MDL or 0.65 ug/L for
Aroclor 1242. Since the water samples being collected are not drinking water
samples and some matrix interference is expected, water samples which are
analyzed for PCBs will be analyzed to a detection limit of 5.0 ug/L. This detection
limit may not be achievable if the groundwater samples contain matrix j
interferences in more significant proportions then expected. j

FDER Comment No. 13 j
i

Due to the high concentration and the fact that the PCB detection limit was too high •
it is prudent to conduct a soil and groundwater analysis and an accurate assessment \
for the presence of dioxins.

CRA Response

This comment has been addressed by CRA's response to FDER comments No. 1, 4,
and 10.

FDER Comment No. 14 '

Two additional monitoring wells should be installed, as shown in the attached
figure, in order to obtain piezometric data, \
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CRA Response

Given the small size of the site being studied, additional monitoring wells or
piezometers are not likely to provide substantial additional information. CRA
purposes that the number and location of the monitoring wells be those shown on
Figure 1 with construction details summarized Table 1.

These responses provide CRA's technical interpretation and response to the FDER's
comments. CRA does not feet that a revised CAP is necessary. The responses listed
above could be included as an attachment to the CAP.

Should you have any questions, please call our office.

Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

Stephen M. Quigley, P. Eng.

SMQ/ngy
End.

cc. D. Sinclair, Sun Bank
R. Shepherd, CRA
R. Frehner, CRA
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^ Q Jl CONESTOQA-ROVERS ft ASSOCIATES LIMITED
<»' r\ JP% 651 Colby Drive,

Waterloo, Ontario, Canada N2V 1 C2
^ ^ 8&4-0510

April 24, 1990 Reference No. 3050

Mr. Les Oakes
King & Spaldlng
2500 Trust Company Tower
Atlanta, Georgia
U.S.A. 30303

Dear Mr. Oakes:

Re: Sun Bank Contamination Assessment Plan (CAP)
OGC Case No. 89-0752 __________

This letter responds to the Florida Department of Environmental Regulation
(FDER) responses to CRA's December 18, 1989 responses to the FDER's
November 21, 1989 comments on the Sun Bank Cap (Enviropact, August 7, 1989).

FDER C^omment No, 1

Responses 1, 2, 3, 5, 6, 7, 10 and 13 are acceptable to us.

QRA Response

Acknowledged.

Comment N. 2

It appears that none of the "false" anomalies were physically investigated and
that cross check was made solely on the basis of instrument's response. If the
original data are available they should be submitted to us for review,
otherwise, we recommend the following alternatives for their investigation:

A. You may consider providing us with historical data (e.g. blue prints, site
maps, operations data etc.) for the former Gate City Lumber which can
demonstrate that there are no other underground storage tank present at
the site or,

B. Consider utilizing another method of investigation (e.g. Ground
Penetrating Radar, Geophysical Methods, etc.) to further assess the site for
possible presence of storage tanks if any. Considering circumstances
surrounding the site regarding discovery of unknown storage tanks and
not enough data and documents relating to the operations and facility
lay-out of the former Gate City Lumber, we feel that further assessment of
the site to delineate any possible presence of storage tanks is warranted.
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CRA Response

During the course of the site assessment a search of records available from
Sun Bank and the City will be made to demonstrate that no other
underground storage tanks are or were present on site.

FDER Comment No. 3

Despite your claim that the groundwater at the site is not for public use,
Florida's public drinking water standards apply to the groundwaters of the
state. Hence violations of groundwater standards have occurred with respect
to benzene, PCP and xylene. Concentration levels of total BTEX and toluene
are also of concern. Please note that further assessment of the above
mentioned contaminants should be conducted to delineate their extent.

CRA Response

Comment acknowledged.

Comment No. 4

Based upon the model corrective Actions for Groundwater Contamination
Cases (Exhibit I of the Consent Order) the CAP shall address the objectives of
our original comment (comment #11).

CRA Response

CRA's December 18, 1989 response was made without the benefit of Sun Bank
having received the Exhibit I of the Consent Order. Comment acknowledged.

FDER Comment No. 5

Guidelines for analytical procedures for PCBs by EPA Method 8080 and 8280
are set in Volume 1, Section B, of the EPA document entitled Test Methods
for Evaluation of Solid Waste-Laboratory Manual #SWS46. All analysis and
detection limits should adhere to those guidelines. The detection limit of
5.0 ug/L is too high compared to the detection limit of 0.065 ugfL (EPA 8080),
which is the target goal thai should be achieved. Although the matrix
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interference may prevent achieving this limit, attempt should be made to
reach a minimum detection as close to 0.065 ugjL as is physically possible.

CRA Response

The historical data on PCB concentrations in groundwater assembled by
Enviropact for Sun Bank indicate that some significant matrix interferences
may be present as demonstrated by the high detection limits.

The methods and detection limit guidelines provided in SW846 will be
adhered to as much as is feasible, but matrix interferences may raise the
detection limits.

FDER Comment No. 6

The current array of monitoring wells is such that contaminant migration to
the northeast or to the northwest would go undetected. Response 1, part 3,
appears to indicate that groundwater flow direction is unknown at this time.
If it can be shown that the groundwater does not ever flow to the northwest
or to the northeast, regardless of season, then the additional monitor wells
will not be necessary.

CRA Response

Hydrogeologic data obtained through a literature search, will provide the
basis for a preliminary assessment of groundwater flow direction. The
installation of the site monitoring wells would be sequenced so that the
preliminary site groundwater flow direction could be confirmed and the
placement of the monitoring wells could be appropriately adjusted.

MW-3 and MW-6, shown on the attached Figure 1, would be installed first.
The groundwater surface elevation would be measured to confirm the
groundwater flow direction. Following this confirmation, MW-4 and MW-5
would be installed in locations similar to those shown, but the final locations
would be adjusted to reflect the local groundwater flow conditions.

CRA has not prepared a Quality Assurance Project Plan (QAPP). Sun Bank has
received a copy of a draft QAPP from Enviropact, Inc., which could be submitted as
the project QAPP, but it would have to be significantly modified to reflect the
changes in project management and the (yet to be selected) analytical laboratory.
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CRA would prefer to submit a QAPP for approval following approval of the CAP.
The QAPP would be developed with the analytical laboratory.

These responses provide CRA's interpretation and response to the FDER's
comments. CRA does not feel that a revised CAP is necessary. The responses listed
above should be included as an attachment to the CAP.

Should you have any questions,, please do not hesitate to contact our office.

Yours truly,

CONESTOGA-ROVERS & ASSOCIATES

SMQ/cz/7
End.

c.c. D. Sinclair, Sun Bank
R. Shepherd, CRA
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CONESTOGA-ROVERS & ASSOCIATES LIMITED
651 Colby Drive,

Consulting Engineers

Bureau ^t Y.- 'u . /e ci .;.,'jp
April 13,1992 Reference No. 3050

ADD *** c- * •> •* -^
Mr. Louis Valcarenghi f" '^''
Florida Department of Environmental Regulations
Southeast Florida District Technical R;vic« :.^ii-r.
1900 South Congress Avenue . __,a. ta
Suite A jatoOflPl
West Palm Beach, Florida 33406 f

Dear Mr. Valcarenghi:

Re: Proposed Additional Monitoring Well and Monitoring Program
Sun Bank Property - 300 W. Broward Blvd. (Property). Ft. Lauderdale. Florida

This letter presents Sun Bank's proposal for the installation of one additional
monitoring well at the property and for the implementation of a monitoring
program. This proposal is submitted in response to the Florida Department of
Environmental Regulation (FDER) February 13,1992 request and a telephone
conversation held between CRA and the FDER on March 24,1992.

Monitoring Well

The FDER agreed on March 24,1992 that a new 35-foot deep monitoring well will be
installed at the location shown on the attached Figure 1 according to the protocols
outlined in Appendix B of the FDER approved Enviropact Quality Assurance Project
Plan (Enviropact QAPP) (included as Attachment A). This protocol includes field
preparations and geological logs for well installations. The purpose of this deeper
well is to determine the vertical extent of possible contamination. The location of
the proposed monitoring well is adjacent to MW-1A as agreed to be the FDER in a
telephone conversation with CRA on April 8,1992. All sampling activities and
equipment cleaning completed at this new well will also be conducted in accordance
with the CRA QAPP enclosed as Attachment B.

Since the monitoring well will be installed immediately adjacent to a location
where soil samples were collected during the installation of monitoring well MW2,
it is not proposed that additional soil samples be collected during the installation of
the new well. The new well would be completed with a flush mounted casing,
similar to the existing wells at the Property.

Monitoring Program

The FDER directed that a monitoring program be proposed by Sun Bank for
implementation at the Property. Based on discussions with the FDER and the
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MONITORING WELL INSTALLATION AND ASSOCIATED PROTOCOLS
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MONITORING WELL INSTALLATION AND ASSOCIATED PROTOCOLS

I. FIELD PREPARATION

A. Check maintenance of field equipment (pumps, meters,
drill rig) te * - - - - -• - -
as necessary.

B. SAMPLING PLAN OF ACTION

drill rig) to be used in the field; calibrate instruments !

When installing monitoring wells, plan the order of
installation so that the areas of least contamination are
sampled first and the areas of greatest contamination are
sampled last.

II. GEOLOGICAL LOGS AND NOTES

The geologist and driller must keep detailed notes from which
reports and geologic logs can be constructed:

1. Date, start and finish time for each well.

2. Offset distance and direction or location of each
well.

3. Footages of high porosity areas, resistent
formations, over drilling.

4. Geologic descriptions and classifications.

5. Record Depth to Water.

III. MONITORING WELL DRILLING AND INSTALLATION

This protocol applies to well installation using hollow stem auger
methodology.

A. DECONTAMINATION OF DRILLING EQUIPMENT

I. Augers shall be steam-cleaned (hot) prior to well
installation. Visgueen or wooden blocks shall be
used to protect the clean augers from getting
contaminated. The cleaned casing shall be kept from
touching the ground until it is lowered into the
borehole.

B-2
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B. INSTALLATION PROCEDURE

1. The monitoring well(s) shall be two (2) inches in
diameter (unless otherwise specified) with coupled
or threaded joints. The monitoring well casing
shall be constructed of stainless steel, PVC
(schedule 40 minimum) or black iron or equivalent.
The material may be specified as a license
condition.

2. The monitoring well screen shall be two (2) inches
diameter, with slot size 0.010 inches (unless
otherwise, specified) .......

3. Solvents or PVC glue shall not be used. PVC
threaded/slip couplings may be secured using
stainless steel screws or rivets.

4. The monitoring well casing shall be installed plumb
(vertical) in the drill hole.

5. Screen depths shall be based upon site specific
hydrologic conditions. Generally, the top of the
screen is set one to two feet above the encountered
water table. New shallow well screen intervals
shall conform to existing well screen intervals for
consistency in sampling and analyses of data.

6. A sand pack shall be used. The annular space
between the drilled hole and the monitoring well
screen shall be sand packed with clean washed quartz
sand to a depth of approximately two.(2) feet above
the top of the well screen. The top of the gravel
pack shall be measured with a tape measure to insure
that the gravel pack is the proper distance above
the top of the screen.

7. Bentonite shall be used as a seal above the sand
pack material to avoid grout migration into the sand
pack.

8. The remaining borehole shall be filled with cement
grout from the top of the bentonite seal to
approximately one (1) foot below grade.

9. The well-heads shall be slightly elevated (1 inch)
above grade to prevent run-off into the wellhead.

B-3
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10. The top of the monitoring well shall be protected
with a threaded PVC cap containing a vent hole.

11. When necessary, monitoring wellheads may extend two
(2) feet above grade and a locking protective steel
casing and concrete pad shall be installed around
the monitoring well. Otherwise, wellheads shall be
flush-mounted and lock capped.

12. A designated identification number shall be clearly
visible on each completed monitoring well.

C. WELL COMPLETION AND DEVELOPMENT

1. All completed wells will be developed by purging or
interrupted overpumping. _A fully developed well
should produce water that is free of sand and
drilling contaminants.

2. When completed, new monitoring wells will be
surveyed at the top of the well casing (measuring
point) with reference to the N.G.V.C., 1929.

B-4
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5.0 SAMPLING PROCEDURES

5.1 GROUNDWATER SAMPLING

Two rounds of groundwater samples will be collected

from the proposed monitoring wells, in accordance with the Work Plan.

The sampling procedures for the monitoring wells are

described below. The procedures are used to maintain consistent and

reproducible methods in obtaining and analyzing samples from the

monitoring wells. The procedures used are based on:

• Procedures Manual for Ground-Water Monitoring at Solid Waste

Disposal Facilities, EPA-530/SW-611, August 1977;

• Methods for Chemical Analysis of Water and Wastes,

EPA/600/4-79-020, March 1979;

• RCRA Draft Permit Writer's Manual: Ground-Water Protection,:

USEPA Contract No. 68-01-6464; and

• Engineering Support Branch - Standard Operating Procedures and

Quality Assurance Manual, USEPA Region IV, April 1986.

All proposed monitoring wells will be sampled according

to the following protocols:

18



1) New disposable latex gloves will be used when sampling each well.

Gloves will be changed prior to collection of each new sample.

2) The sampler will measure and record the depth to water in each well to

the nearest 0.01 foot using an electric tape. The electric tape will be

decontaminated prior to use in each well as per Section 5.4.

3) Prior to sampling each well will be purged using a stainless steel

bottom filling bailer or a submersible pump to remove a minimum of

three and a maximum of five times the standing water volume in the

well, or until dry. Field measurements of pH, conductivity and

temperature (per item 4) shall be used to determine whether to

terminate purging upon removal of three times the standing water

volume or continue to five times the volume. In the event that a well

is bailed dry prior to achieving three well volumes, groundwater will

be permitted to recover to a level sufficient for sample collection. The

time that the well was bailed dry will be noted and well recovery will

be monitored. Upon recovery, one final bailer volume will be

removed and discarded prior to sample collection. Prior to use in the

initial and all subsequent monitoring wells, bailers will be precleaned

as described in Section 5.4. All groundwater not collected for analyses

will be contained, sampled and stored for disposal pending the receipt

of analytical results.

4) Field measurements of pH and conductivity (i.e. using a DSpH-3 pH/3

RGE Conductivity Meter or equivalent) and temperature (i.e. using a

YSI Model 33 SCT meter, or equivalent) will be recorded following
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removal of each standing well volume and prior to sample collection.

Calibration of field instruments will be undertaken prior to each

sampling event.

5) After the required standing well water has been purged, water samples

will be collected using a pre-cleaned stainless steel bailer attached by a

stainless steel leader to a nylon rope. New nylon rope will be used for

each monitoring well.

6) No groundwater samples collected will be field filtered. Samples

which are turbid will be noted. Turbid samples will not be decanted in

the laboratory to generate sediment free aliquots and will be analyzed

on an "as is" basis. In the event that water from a well exhibits

turbidity, twice the normal volume for unfiltered samples as outlined

below will be collected.

7) Containers for sample collection and preservation requirements will be

determined as required by the analytical parameters as detailed in

Table 4.1. All samples bottles will be provided by the laboratory and

will be prepared using standard laboratory validated washing

procedures. The sample bottles will be delivered to the Site in sealed

containers.

8) A blind field duplicate sample will be collected at a frequency of one per

twenty groundwater and/or surface water samples collected.
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9) Samples for matrix spike analysis and matrix spike duplicate analysis

will each be collected at a frequency of one per 20 groundwater and/or

surface samples collected. The matrix spike and matrix spike duplicate

sample will be taken from a well where samples do not require

consideration for turbidity, if possible. Samples will be collected from

the well as outlined in (7) above, but at three times the normal

volume. The analysis request sheets sent to the laboratory will indicate

the sample I.D. of the matrix spike samples. . .

10) Rinsate blank (bailer blank) samples will be collected at the frequency

specified in Section 4.1. The bailer blank sample will consist of

deionized water poured into, and then sampled out of, a bailer cleaned

using the prescribed rinse sequence (see Section 5.4). This will provide

a quality assurance check on the field decontamination procedures,

employed for the bailers between wells.

11) Field blank samples will be collected at the frequency specified in the

QAPP. The field blanks will be prepared by pouring deionized water

directly into the appropriate sample bottles in the field as outlined in

(7). This will provide a quality assurance check on the sample bottles

and the deionized water used.

12) The FDER may provide blind spikes and blind performance evaluation

(PE) samples which will be included with the samples collected at the

site. At a minimum, it is recommended that one blank and one blind

spike PE per environmental media be submitted to the laboratory for

analysis.
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13) All disposable gloves, rinsings and nylon ropes will be placed in DOT

approved 55-gallon drums and stored in a designated storage area on

Site.

14) Samples will be labeled noting the well location, date, time and

sampler's initials. A separate hard-cover bound field notebook will be

maintained describing the sampling history (including: date and time

of collection, sample handling and storage, preservation and labeling,

field measurements and sample characteristics of each sample taken).

15) Samples will be placed on ice or cooler pack in laboratory supplied

coolers after collection and labeling. Samples will be delivered to the

laboratory by overnight courier.

16) Samples collected shall be analyzed for the TCL parameter list,

polychlorinated dibenzo-p-dioxins and dibenzofurans and mineral

spirit analytes.

5.2 SOIL SAMPLING PROCEDURES

A soil sample will be collected at two monitoring well

locations to determine the extent of soil contamination. Sampling protocols

for the soil samples will be as follows:
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Each soil sample will be collected using a continuous soil

sampling system or a 3-inch diameter split spoon sampler in conjunction

with the hollow stem augering technique. Samples will be obtained at

approximately three feet and eight feet below ground surface. Samples will

not be collected below the groundwater table. If the groundwater table is

encountered at depth above 8 feet, the final sample for chemical analyses

shall be collected above this elevation so that the sample interval straddles

the water table.

Soil samples will be prepared in the following manner:

1) The sampler will be laid on a clean, flat surface and carefully opened to

avoid sample disturbance. A clean pair of disposable latex surgical

gloves will be used to handle each sample.

2) Using a predeaned stainless steel knife, a thin section will be removed

from the top and bottom of the sample, and discarded.

3) The remainder of the core will then be cut longitudinally with a clean

cutting tool. From the centre of the core a continuous soil sample will

be taken using a clean stainless steel spatula. The sample will be placed

into a 500 ml glass jar. The precleaned jars will be fitted with teflon lid

liners.

4) The remainder of the core not used for chemical analyses will be

retained in predeaned glass jars for geologic records.
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5) A blind field replicate sample will be collected at a frequency of one per

20 samples collected.

6) Samples for matrix spike and matrix spike duplicate analysis will be

collected at a frequency of one per 20 soil samples collected. The

analysis request sheets sent to the laboratory will indicate the sample

I.D. of the matrix spike duplicate.

7) Rinsate blank samples will be collected at the frequency specified in

Section 4.1. The rinsate blank will consist of deionized water poured

over the sampling equipment after it has been cleaned using the

prescribed cleaning sequence (see Section 5.2). This will provide a

quality assurance check on the field decontamination procedures

employed for the sampling equipment between sampling locations.

8) Field blank samples will be collected at the frequency specified in

Section 4.1. The field blank sample will be prepared by pouring

deionized water directly into the appropriate sample bottles in the field.

This will provide a quality assurance check on the sample bottles and

the deionized water used.

9) All disposable gloves and rinsings will be collected and contained in

DOT approved 55-gallon drums and stored in a designated storage area

on Site.
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10) Soil samples will be labeled noting the sampling location, depth, time

and sampler's initials. A separate hard-cover bound field book will be

maintained to record all sediment samples and sampling events.

11) Samples will be placed on ice or cooler packs in laboratory supplied

coolers after collection and labeling. Samples will be delivered to the

laboratory by courier under chain-of-custody procedures.

5.3 SAMPLE CONTAINERS, PRESERVATION, SAMPLE
HOLDING TIMES AND SHIPPING MEANS______

Required sample containers, sample preservation

methods, shipping means and required sample holding times are presented

in Table 5.1. Sample containers will be provided by WAL, hence the

provision for sampling procedures in the WAL approved generic QAPP will

apply to this section as noted below.

5.3.1 Sample Containers

Section 6.1 of the WAL approved generic QAPP will apply

to sample containers used for this QAPP.

Sections 6.2, 6.3, and 6.4 of the approved generic QAPP

will apply to sample preservation, shipping and holding times, respectively.

25



TABLE 5.1

CONTAINER, PRESERVATION, SHIPPING AND PACKAGING REQUIREMENTS
SUN BANK SITE, FT. LAUDERDALE, FLORIDA

Analysis

:A.:::-;;;;::!i3r̂ d̂̂ iî .Jî ii:iiî ::;:g||

Volalilcs

Base/neutrals k Add
ExtractaMcs/
I'cslicidcs/PCBs

Dibcnzo-p-dioxins and
Dibcnzofurans

Mineral Spirits (BTXE) (2)

illllPilllMiffillllllliil
Volatilcs

Extractablcs (BNAs,
Pestiddcs/PCBs

Dibenzo-p-dioxins
and Dibcnzofurans

Mineral Spirits (BTXE) (2)

Grain Si/x:

Sample Containers

2 x 40 mL VGA vials
Teflon lined septum caps

Ix 1-gal. amber glass or

2x-1 /2-gal. amber glass with
teflon liner

Ixl-Uter amber glass jar
with teflon liner

2x40ml VGA vials
teflon lined spetum caps

Ix 4-oz. wide mouth glass
with Teflon liner !

Ix 8-oz. wide mouth glass
with Teflon liner

1 xS-oz. amber glass

4-oz. (120ml) widemoulh glass
with teflon liner :

IxSOOml wide mouth glass jar

Preservation

4 drops Cone. 1 ICI to pi I <2
coolto4°C(i2°C)

coolto4°C(±2''O

coolio4«C(±2'O

cool to 4 'C (±2 'Q

4 drops cone. HC1 to pH <2
cool to 4-C (±2X3

cool to 4"C (±2*O

coollo4<1C(±2eO

cool to CC (±2X3

cool to 4 XT (2X3

cool to 4 XT (±2 X3

Maximum (1)
Holding Times

14 days

i
1

7 days '

7 days to extraction,
40 days to analysis

7 days to extraction,
40 days to analysis

14 days

10 days

7 days to extraction,
40 days to analysis

7 days to extraction
40 days to analysis

14 days

—

Volume of
Sample

Rll completely
no air bubbles

Rll completely
no air bubbles

Rll to neck of
bottle

Rll to neck
of bottle

Rll completely
no air bubbles

Rll completely

Rll 3/4 full

Rll 3/4 full

Rll completely

Rll 3/4 full

Shipping

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Overnight courier

Normal
Packaging

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack

Bubble pack
or soil sample bags :

Notes:
(1) All holding limes arc based on the dale of sample collection.
(2) BTXE - Benzene, Toluene, Xylcnc, Elhylbcnzcnc



5.4 EQUIPMENT CLEANING

The following protocols will be observed for cleaning all

equipment and tools used on Site to prevent cross-contamination. Cleaning

procedures will be consistent with Appendix B, Section 8.3 of the

"Engineering Support Branch Standard Operating Procedures and Quality

Assurance Manual".

5.4.1 Drill Rig

Upon mobilization of the drill rig to the Site prior to

commencing drilling, the rig and all associated equipment will be thoroughly

brushed and steam cleaned to remove oil, grease, mud and other foreign

matter. Augers, cutting bits, samplers, drill steel and associated equipment

will be cleaned before initiating drilling at each borehole or well location to

prevent cross-contamination from the previous drilling locations. Cleaning

will be accomplished by flushing and wiping the components to remove all

visible sediments followed by a thorough high-pressure wash and rinsing.

Special attention will be given to the threaded sections of the drill rods and

split spoons.
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5.4.2 Sampling Tools and Equipment

Prior to the collection of samples for chemical analysis

during the installation of the monitoring wells and field sampling, all

sampling equipment and tools will be decontaminated with the following

rinse sequence:

i) Clean with tap water and detergent (Alconox) using a brush if necessary

to remove particulate matter and surface films;

ii) Rinse thoroughly with tap water;

iii) Rinse thoroughly with deionized water;

iv) Rinse twice with reagent-grade isopropanol;

v) Rinse thoroughly with organic-free water and allow to air dry as long

as possible (a minimum of 15 minutes);

vi) If organic-free water is not available, allow equipment to air dry as long

as possible (a minimum of 15 minutes). Do not rinse with deionized

or distilled water; and

vii) Wrap with aluminum foil to prevent contamination if equipment is

going to be stored or transported.
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Fluids used for cleaning will not be recycled. All wash

water, rinse water and decontamination fluids will be stored in containers on

Site. i

5.4.3 Well Materials

Prior to installation of the monitoring wells, the riser pipe

and screens will be cleaned with a detergent (Alconox) high-pressure wash

and water rinse. Equipment will be protected from potential contact with

solvents between the final rinse and actual use at the sample sites.
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State of Florida

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

To: Louis Valcarenghi, Southeast District

THROUGH: James J. Crane, Bureau of Waste CleanupG ff
ikFROM: John R. Armstrong, Bureau of Waste Cleanup*

DATE: May 15, 1992

SUBJECT: Sun Bank Properties, Fort Lauderdale, Broward County, MOP Review

I have reviewed the April 13,1992 letter from Conestoga-Rovers & Associates
Limited regarding the installation of a new well at the Sun Bank Property in Ft Lauderdale
and have the following comments.

1. The letter does not specify the screen length to be installed. I think in this case
screening from 30 to 35 feet below ground surface (bgs), or 30 to 40 feet bgs
would be acceptable.

2. The analytical methods to be used are not specified. I assume they are proposing
EPA Method 602 only? This should be made clear.

If you have any questions, please feel free to contact me at Suncom 228-0190.



CAR Review, Sun Bank Site, Ft Lauderdale
Page 2

NOV. 1 2 1991

Please provide the proposed monitoring plan and the results of the
additional assessment data within sixty (60) days of receipt of this
request. If additional time is required, an extension request should
be submitted. If you have any questions concerning this review,
please contact Mr. Louis Valcarenghi at 407/433-2650.

Sincerely,

Alexander Padva", Ph.D.
Waste Programs Administrator

cc: Office of General Counsel, DER, Tallahassee
Bureau of Waste Cleanup
West Palm Beach DER Files
Broward County Office of Natural Resources
File Reporting, Coordinator



Florida De, Regulation
Southeast Oistrici • l*X)(l S Conjire->v Ave. Smic A» Calm Beach. Florida U-<U->» •

Hob Mamni'7. (iovrrivir ~l\\ jvliimann. SIH rcijrv lohn Shi-art- \>sis»ni Scfrrurv
voii Hrnvon I >rpui> A«M*uni Sroirlarx

FEB 0 I 1990

CERTIHEO MAIL
RETURN RECEIPT REQUESTED

Mr. Douglas Sinclair, Senior Vice President
Sun Bank/South Florida National Association
300 West B reward Boulevard .._
Post Office Box 405100
Fort Lauderdale, Florida 33340-5100

Dear Mr. Sinclair:

RE: DER vs. Sun Bank/South Florida Consent Order: O.G.C. Case No.
89-0752

Enclosed for your implementation is the fully executed and filed
Consent Order in the above-styled case. Please familiarize yourself
with the compliance dates and terms of the Consent Order so the
complete and timely performance of those obligations is accomplished

Thank you for your cooperation in this matter.
/'

Sincerely.

Y.- Scott Benyon
Deputy Assistant Secretary

JSB:paw/145

cc: Office of General Counsel, DER, Tallahassee
Broward County Environmental Quality Control Board
US EPA, Region IV, Atlanta
File, Reporting Coordinator
West Palm Beach, DER Files

Ui.

Review T—j:.o;:



i o-_iic* DEPARTMENT OF ENViRON'McNTAL REGULATION ———

Interoffice Memorandum
News Release Requested: YEs

NO" f ]

TO: Wayne Stevens
Office of Legislative and Public Affairs

THROUGH: Larry Morgan
Office of General Counsel

FROM: Scott Benyon
Southeast Florida Deputy Assistant Secretary

SUBJECT: News Release:

DATE:

Case Name
y\

Attached is a [Xj Consent Order

[ ] Notice of Violation
OO ÛP-e ̂"Wfor the preparation of a news release for the referenced case1. ~. ,7 A

This case has been identified as a major enforcement action for . '"""" <• ->
the following reasons:

[>(] Case requires undertaking significant environmental
corrective measures to protect human health or the
environment or to abate imminent hazards.

[ j Case involves the imposition of significant fines or
settlements. S ___________ settlement
Amount S ____________ S ___________ costs and expenses

i>'^ Case requires the responsible party to undertake
activities having rriaior impact on the community.

If you require .any additional factual information, please
contact Ŝ oQ-i •''v"vŷ -̂.-;'(j : ______________ of this office.
Sur.com 221-5005' '

enclosure

JS3/

cc: Rick Wilkins (w/c enclosure)

v



SunBank. South Florida, N.A. ;&;. ,,
P.O. BOX 405ioo
Fort Lauderdale. Florida 33340-5100
305 467-5000

Dept of Environmental Reg.
West Palm Beach

January 25, 1990

J. Scott Benyon
Deputy Assistant Secretary
Florida Department of Environmental Regulation
Southeast District
1900 S. Congress Ave., Suite A
West Palm Beach, Florida 33406

Dear Mr. Benyon:

Enclosed are two copies of the Consent Order executed on behalf of
Sun Bank/South Florida, N.A.

Please return one copy after execution by the Department (FDER).
Sun Bank looks forward to a final resolution to this matter.

Sincerely,,

Douglas K/ Sinclair
Senior Vice President

DKS/aj
Encls.

cc: Les Oakes, King and Spauling, Atlanta, Georgia

A SunTrust Bank



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION,

Complainant

vs.

SUN BANK/SOUTH FLORIDA
NATIONAL ASSOCIATION

Respondent

IN THE OFFICE OF THE
SOUTHEAST FLORIDA DISTRICT

O.G.C. CASE No. 89-0752

CONSENT ORDER

Pursuant to the provisions of Section 403.121(2) and 120.57, Florida
Statute (F.S.), and Florida Administrative Code (F.A.C.) Rule 17-103.110,
this Consent Order is entered into between the State of Florida Department
of Environmental Regulation ("Department") and Sun Bank ("Respondent") to
reach settlement of certain matters at issue between the Department and
Respondent.

The Department finds and Respondent agrees to the following:

1. The Department is the administrative agency of the State of
Florida having the power and duty to control and prohibit pollution of air
and water in accordance with Chapter 403, F.S., and rules promulgated
thereunder. The Department has jurisdiction over matters addressed in
this Consent Order. Respondent acknowledges this jurisdiction

2. Broward County Environmental Quality Control Board (BCEQCB) is an
agency of Broward County, a political subdivision of the State of Florida
which is empowered to control and prohibit pollution and protect the
environment within Broward County, pursuant to Article VIII, Section 6 of
the Florida Constitution, rules and regulations set forth in Chapter 27,
Code of Regulations of the Broward County Environmental Quality Control
Board and Section 403.182 of the Florida Statutes (F.S.)-



Consent Order
Sun Bank
Page 2 of 11

3. Respondent is a National Bank licensed to do business in Florida.
Respondent owns property located at 300 West Broward Boulevard, Fort
Lauderdale, Broward County, Florida (hereafter "the Site").

4. The Site was purchased by Respondent's predecessor in 1972 and
until recently was not utilized by the Respondent. In December 1988,
Respondent initiated conversion of a portion of the Site into a parking
lot.

5. On Monday February 27, 1989, the Respondent was notified that
the top of an underground storage tank was uncovered at the parking lot
construction site. ....._

6. On Tuseday February 28, 1989 four (4) underground tanks were
uncovered. During the excavation of the tanks, a heavy rainstorm ensued,
and one of the tanks floated up and overturned causing some of its
contents to be discharged into the excavation pit. At that time BCEQCB
was contacted and informed of the incident. BCEQCB requested that
Respondent remove the tanks and contain the spill as best as possible.
The contents of the tanks were pumped into 55-gallon drums. A total of
189 drums was used to contain the material. Soil and water samples were
taken during the operation for analysis. The drums are currently stored
at the site.

7. SunBank constructed a temporary containment structure for storage
of the 189 drums. The containment area is a bermed wooden structure. The
floor, roof and the three sides of the structure are covered by plastic
sheeting. The drums are tightly closed, secure and are on top of pallets.
The entire containment structure, the excavated tanks and the surrounding
property are enclosed in a gated and locked fenced wall.

8. The soil, water and the contents of the tanks were analyzed and
the results were reported by Enviropact Inc. ("Enviropact"), a consultant
employed by Respondent. The report entitled "Emergency Response and
Initial Remedial Action", dated April 14, 1989, indicated the presence
of, among other things, the following constituents:
pentachlorophenol (PCP) in concentrations of up to 14,000 mg/kg,
naphthalene in concentrations of up to 5,000 mg/kg, styrene in
concentrations of up to 21,250 mg/kg. These chemicals, under certain
circumstances, are defined as hazardous waste in accordance with Title 40
Code of Federal Regulations (CFR), Part 261. The report is incorporated
herein by reference.
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9. On May 9, 1989, Enviropact informed BCEQCB that Respondent had
requested it to conduct a Preliminary Site Evaluation of the Site.
Enviropact intended to locate and evaluate the contamination plume and
define its extent.

10. In May 1989, Enviropact submitted a Contamination Assessment
Report (CAR) to BCEQCB. The said report, based on the test results,
indicated the presence of PCP, naphthalene and mineral spirits within the
excavated area. The CAR is incorporated herein by reference.

11. On June 12, 1989 the Department in conjuction with Mr. Scott
Gordon of the Environmental Protection Agency (EPA) Region IV, Atlanta,
Georgia, conducted an investigation at the Site.

12. A meeting was requested by the Respondent to discuss its options
with regards to the management, handling and remediation of any
contaminated soil, water or groundwater at the Site. Such meetings were
held on June 13, July 5, and November 8, 1989.

13. For the purpose of this Consent Order, the Department finds that
the mixture of pep and mineral spirits recovered from the underground
storage tanks is a hazardous waste. For the purpose of establishing the
Department's jurisdiction for this Consent Order, Respondent accepts this
finding.

THEREFORE, having reached resolution of this matter pursuant to
F.A.C. Rule 17-103.110(3), Respondent and the Department mutually agree
and it is

ORDERED:

14. The Respondent shall comply with one of the following:

A. No later than January 2, 1990, Respondent shall begin work to
reduce the volume of the hazardous waste prior to shipping the
waste off-site using a hazardous waste manifest. A written
volume reduction plan and procedure was submitted on August 28,
1989 and was approved by the Department for implementation. The
"REDUCTION" only applies to separation of waLer from all other



Consent Order
Sun Bank
Page 4 of 11

constituents and shall be performed <bn aqueous phase of the
hazardous wastes only. If the Respondent chooses to adopt
reduction of the hazardous constituents then:

1. Respondent shall manifest the concentrated portion of the
wastes, sludges and carbon packings off-site to a properly
permitted Treatment, Storage and Disposal (TSD) facility no
later than February 2, 1990.

2. The concentrated materials and carbon packing shall be
manifested off-site using the F027 designation as defined in
40 CFR 261.31.

3. The Respondent shall wash and rinse the sludges, generated
from the separation process, a minimum of four (4) times
with water equivalent to at least three (3) tiroes the volume
of the sludge. The washed sludges shall be manifested off-
site to a properly permitted TSD facility using K001
designation as defined in 40 CFR 261.32.

4. The Respondent shall demonstrate, by chemical analysis, that
the K001 designated sludges are compatible with their proper
treatment/disposal method(s) prior to their manifestation to
a properly permitted TSD facility. In addition, if the
chemical analysis show that the sludges contain pep and/or
dioxins as listed in 40 CFR 268.41(a), then the Respondent
shall manage and manifest off-site such sludges according to
their compatible treatment/disposal method(s).

5. The Respondent shall have the option of securing a "signed
and executed" contract, purchase order or other commercial
transaction document acceptable to the Department with a
facility which can legitimately use the concentrated
materials (excluding the sludges and carbon packings) in
accordance with the exemption set forth in 40 CFR 261.2 (e)
and (f). At such time when a signed and executed contract,
purchase order or other commercial transaction document is
secured and presented to the Department, then the Respondent
shall have the option to remove and transport the
concentrated material (excluding the sludges and carbon
packings) from the TSD facility, as usable commercial
product, to the facility designated on the contract,
purchase order or other commercial transaction document as
the user of the material.
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6. By April 1, L990, the Respondent shall comply with the
following with regards to the separated waters:

i. Upon receipt of written permission from a properly
permitted Publically Owned Treatment Works
(POTW) facility, Respondent may either discharge the
separated water, after testing, into the POTW's
collection system on-site or if such system is not
available on-site then manifest the separated waters to
a POTW facility.

ii. The rinsate water from washing of the sludges shall be
introduced to the carbon absorption unit prior to its
disposal in the POTW, only after the consent of the
POTW is obtained.

iii. If such a permission is not granted to the Respondent
by the POTW (for items i and ii above), then the
Respondent shall manifest the separated waters to a
properly permitted TSD facility no later than April 1,
1990.

B. If Respondent does not elect to reduce the volume of the
hazardous wastes then, within thirty (30) days of the entry of
this Consent Order, the Respondent shall manifest all of the
hazardous wastes currently being stored at the site, to a
properly permitted Treatment, Storage and Disposal (TSD)
Faciltiy.

15. Respondent shall manifest all of the wastes generated from the
corrective actions and/or remediation processes of the site to a properly
permitted TSD facility, to the extent that any such wastes are "hazardous"
as defined in 40 CFR Part 261.

16. Respondent shall make payment to the Department in the amount of
$1,500.00 for costs and expenses incurred by the Department during the
investigation of this matter. This amount shall be made payable to the
"State of Florida Department of Environmental Regulation" and shall be
submitted to the Department's Southeast Florida District office, 1900
South Congress Avenue, Suite A, West Palm Beach, Florida 33406 within
twenty (20) days of entry of this Consent Order.

17. Respondent shall implement corrective actions as set forth in
document entitled "Corrective Actions for Groundwater Contamination
Cases", attached hereto as Exhibit I.
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18. Respondent shall henceforth comply with all applicable hazardous
waste management regulations as set forth in F.A.C. Chapter 17-730, 40
C.F.R. Parts 260-271, with regards to the facility which is the subject of
this Consent Order.

19. Respondent shall post and keep maintained warning signs such as:

WARNING
NO TRESPASSING

UNAUTHORIZED PERSONNEL KEEP OUT

FOR INFORMATION CALL:
(305) 766-7001

until all of the wastes and cocentrated materials are removed off-site,
temporary storage structure is dismantled and removed and until the
assessment and remediation processes are complete in accordance with
paragraph 17 of this Consent Order.

20. Respondent shall cause to be published the following notice in a
newspaper of general circulation in Broward County, Florida. This notice
shall be published one time within fourteen (14) days after execution of
the Consent Order by the Department. In the event a third party petition
for administrative proceeding is filed pursuant to this notice,
Respondent's obligations under this Consent Order shall be stayed pending
resolution of any and all issues raised in the third-party proceeding.
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STATE OF FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF PROPOSED AGENCY ACTION

The Department of Environmental Regulation gives notices of agency
action of entering into a Consent Order with Sun Bank/South Florida N.A.,
pursuant to Florida Administrative Code (FAC) Rule 17-103.110(3). The
Consent Order addresses alleged violations of FAC Rule 17-3 at the SunBank
facility located at 300 West Broward Boulevard, Fort Lauderdale, Broward
County, Florida.

Persons not parties to this Consent Order whose substantial interests
are affected by this Consent Order have a right pursuant to Section
120.57, F.S., to petition for an administrative determination (hearing) on
the proposed action. The petition must conform to the requirements of
F.A.C. Chapter 17-103 and 28-5, and must be filed (received) in the
Department's Office of General Counsel, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400, within twenty one (21) days of receipt of
this notice . Failure to file a petition within the twenty (21) days
constitutes a waiver of any right such person has to an administrative
determination (hearing) pursuant to Section 120.57, F.S.

If a Petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the Department's final
action may be different from the proposed agency action. Persons whose
substantial interests will be affected by any decision of the Department
have the right to intervene in the proceeding. A petition for
intervention must be filed pursuant to FAC Model Rule 28-5.207, at least
five days before the final hearing and be filed with the Hearing Officer
if one has been assigned at the Division of Administrative Hearings,
Department of Administration, 2009 Apalachee Parkway, Tallahassee, Florida
32399-2400. Failure to petition to intervene within the allowed time
frame constitutes a waiver of any determination (hearing) under Section
120.57, F.S.
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_21. JWithin forty-five (45) days of the entry of this Order,
Respondent shall submit to the Department a detailed, itemized report
describing and certifying compliance with paragraphs 14-18 of this Consent
Order.

22. The Department reserves the right to split samples with
Respondent throughout the sampling program agreed to pursuant to
the procedures set forth in Exhibit I, and to take samples on their own
initiative, after giving Respondent reasonable notice, in order to verify
completion of any or all steps in the sampling and clean-up program.

23. Persons not parties to this Consent Order but whose substantial
interests are affected by this Consent Order have a right pursuant to
Section 120.57, F.S., to petition for an administrative determination
(hearing) on it. The petition must conform to the requirements of F.A.C.
Chapter 17-103 and 28-5, and must be filed (received) in the Department's
Office of General Counsel, 2600 Blair Stone Road, Tallahassee, Florida
32399-2400, within twenty one (21) days of receipt of this notice .
Failure to file a petition within the twenty one (21) days constitutes a
waiver of any right such person has to an administrative determination
(hearing) pursuant to Section 120.57, F.S.

24. Respondent waives its right to an administrative hearing on the
terms of this Consent Order under Section 120.57, Florida Statute, and its
right to appeal this Consent Order pursuant to Section 120.68, F.S.

25. Respondent shall allow authorized representatives of the
Department access to the property at reasonable times for the purpose of
determining compliance with this Consent Order and with rules and
regulations of the Department.

26. The Department for and in consideration of Respondent's complete
and timely performance of obligations agreed to in this Consent Order
hereby waives its right to seek judicial imposition of civil or criminal
penalties against respondent for alleged violations outlined in this
Consent Order. The Department expressly reserves its right to seek
imposition and recovery of environmental damages. The Department reserves
all rights and remedies against any person other that respondent.

27. Nothing herein shall be construed to limit the authority of the
Department to undertake any action against Respondent in response to or
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to recover the costs of responding to conditions at or from the site which
may present an imminent hazard to the public health, wellfare or the
env i ronment if:

(A) Either the conditions previously unknown to or undetailed by the
Department; or

(B) The conditions result from the implementation of the
requirements of this Consent Order; or

(C) Other previously unknown facts arises or are discovered after
the entry of this Consent Order.

28. Respondent shall provide within a resonable time and at their
expense a permanant drinking water supply meeting all drinking water
standards set forth in F.A.C. Chapter 17-550 to replace any potable water
well that is shown by chemical and hydrogeological analysis to be
contaminated by Respondent's operations.

29. Entry of this Consent Order does not relieve Respondent of the
need to comply with the applicable federal, state or local laws,
regulations and ordinances.

30. The terms and conditions set forth in this Consent Order may be
enforced in a court of competent jurisdiction pursuant to Section 120.69
and 403.121, F.S. Failure to comply with the terms of this Consent Order
shall constitute a violation of Section 403.161(1)(b), F.S.
Notwithstanding anything in this Consent Order to the contrary, the terms
and conditions of this Consent Order shall not be admissible in any action
for any purpose by any person or party other than the Department and the
Respondent; and by those parties, the terms and conditions shall only be
admissible for the purpose of enforcing the terms of the Order, including
alleged violations of the Order.

31. Respondent is fully aware that a violation of the terms of this
Consent Order may subject Respondent to judicial imposition of damages,
civil penalties of up to $50,000.00 per offense and criminal penalties.

32. If Respondent fails to submit any or all of the reports, plans,
or data within the specified time periods outlined in this Consent Order
or in Exhibit I, Respondent agrees to automatic assessment of a penalty
of $250.00 for each day after the due date that such a report, plan, or
data is not submitted. This amount shall continue to accrue thereafter
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until the reports, plans, or data are submitted. Respondent shall pay
such assessed penalties to the Department within fifteen (15) days of
receipt of written notification to do so by the Department. Failure or
refusal to pay these penalties shall be considered a violation of terms
and conditions of this Consent Order. The Department, in its discretion,
may waive the penalties provided for herein.

33. The Department hereby expressly reserves the right to initiate
appropriate legal action to prevent and prohibit the future violations of
applicable statutes, ordinances or the rules promulgated thereunder not
covered by the terms of this Consent Order.

34. No modification of the terms of this Consent Order shall be
effective until reduced to writing and executed by Respondent and the
Department.

35. All reports, plans arid data required by this Consent Order to be
submitted to the Department should be sent in triplicate to the
Administrator of Waste Program, Enforcement Section, Florida Department of
Environmental Regulation, 1900 South Congress Avenue, Suite A, West Palm
Beach, Florida 33406 and to the Bureau of Waste Cleanup, 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400.

36. With regard to any determination made by the Department pursuant
to this Consent Order, including any notice of disapproval or deficiency,
Respondent may file a petition for formal or informal administrative
proceeding, pursuant to Section 120.57, Florida Statutes and Chapter 17-
103, and 28-5, Florida Administrative Code, if Respondent objects to the
Department's determination. Respondent shall have the burden to establish
the inappropriateness of the Department's determination. The petition
must conform with the requirements of Florida Administrative Code Rule
28-5.201 and must be received by the Department's Office of General
Counsel, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400, within 21
days after receipt of a written notice from the Department of any
determination Respondent wishes to challenge. Failure to file a petition
within this time period shall constitute a waiver by Respondent of its
right to request an administrative proceeding under Section 120.57,
Florida Statutes. The Department's determination, upon expiration of the
21 day time period if no petition is filed, or the Department's Final
Order as a result of the filing of a petition, shall be incorporated by
reference into this Consent Order and made a part of thereof. All other
aspects of this Consent Order shall remain in full force and effect at all
times.
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36. This Consent Order is the final agency action of the Department
pursuant to Section 120.69, F.S. and F.A.C. Rule 17-103.110(3), and
becomes final and effective on the date filed with the Clerk of the
Department unless a petition is filed in accordance with Chapter 120, F.S.
Upon the timely filing of petition this Consent Order will not be
effective until further orders of the Department.

DATE ft

DONE AND ORDERED THIS /-
BEACH, FLORIDA.

FOR THE RESPONDENT,

'Douq̂ as Sinclair, Senior Vice President
SunrBank / South Florida National
Association
300 West Broward Boulevard
Fort Lauderdale, Florida

DAY OF 1990, IN WEST PALM

FILED, e™ '.h:r, cr.'.
Florida S'.r.'.'.:'.•:;.
merit Cien'., rccc-:p'.
Isdgeri.

.

Date

Copies furnished to:

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

YON/
TANT

SCOTT/BENYON
CPUTY ASSISTANT SECRETARY

SOUTHEAST FLORIDA DISTRICT
1900 SOUTH CONGRESS AVENUE, SUITE
WEST PALM BEACH, FLORIDA 33406
TELEPHONE 407/964-9668

Office of General Counsel, DER, Tallahassee
Broward County Environmental Quality Control Board
File, Reporting Coordinator
West Palm Beach DER Files



CORRECTIVE ACTIONS FOR GROUND WATER CONTAMINATION CASES

1. Within 60 days of the effective date of the Order incorporating these
contamination assessment actions, Respondent shall submit to the Department a detailed
written Contamination Assessment Plan ("CAP"). If the Respondent has conducted a
Preliminary Contamination Assessment, the Respondent shall submit to the Department a
detailed written CAP within 60 days of receipt of notice from the Department that a CAP
is required. The purpose of the CAP shall be to propose methods for collection of

information necessary to meet the objectives of the contamination assessment.
A. The objectives of the Contamination Assessment shall be to:

(1) Establish the areal and vertical extent of soil, sediment, surface
water and ground water contamination;

(2) Determine or confirm the contaminant source(s); mechanisms of
contaminant transport; rate and direction of contaminant movement in the air, soils,
surface water and ground water; and rate and direction of ground water flow;

(3) Provide a complete characterization of the contamination plume(s);
(4) Determine whether interim remedial measures are necessary to abate any

imminent hazard.
(5) Determine the amount of product lost, and the time period over which

it was lost (if applicable);
(6) If leaking storage tanks may be the source of the contamination,

determine the structural integrity of all aboveground and underground storage systems
(including integral piping) which exist at the site (if applicable);

(7) Establish the vertical and horizontal extent of free product (if
applicable);

(8) Describe pertinent geologic and hydrogeologic characteristics of
affected and potentially affected hydrogeologic zones; and

(9) Describe geologic and hydrogeologic characteristics of the site which
influence migration and transport of contaminants; and

(10) Provide a site history including description of facility operations,
as applicable.

B. The CAP shall specify tasks, which are necessary to achieve the objectives
described in subparagraph l.A. above. The CAP shall include a reasonable time schedule

for completing each task. The tasks may include, but are not limited to the following:

—— EXHIBIT I —



(1) Use of piezometers or wells to determine the horizontal and vertical
directions of the ground water flow;

(2) Use of electromagnetic conductivity (EM) and other geophysical
methods or vapor analyzers to trace extent of ground water contamination;

(3) Use of fracture trace analysis to discover linear zones in which

discrete flow could take place;
(4) Use of well points or monitoring wells to sample ground water in

affected areas and to determine the vertical and horizontal extent of the ground water
plume;

(5) Sampling of public and private wells;

(6) Sampling of surface water and sediments;
(7) Sampling of air for airborne contaminants;
(8) Analysis of soils and drum and tank residues for hazardous waste

determination and contaminant characterization.
(9) Use of geophysical equipment such as vapor analyzers, magnetometers,

ground penetrating radar, or metal detectors to detect tanks, lines, etc.;
(10) Determination of the horizontal and vertical extent of soil

contamination;
(11) Use of soil and well borings to determine pertinent site-specific

geologic and hydrogeologic characteristics of affected and potentially affected
hydrogeologic zones such as aquifers, confining beds, and unsaturated zones; and

(12) Use of geophysical methods, pump tests and slug tests to determine
geologic and hydrogeologic characteristics of affected and potentially affected
hydrogeologic zones.

C. The CAP shall provide detailed information as to how proposed tasks are to

be carried out. The CAP shall include, as applicable, the following information:
(1) Proposed sampling locations and rationale for their placement;

(2) A description of methods and equipment to be used to identify and
quantify soil or sediment contamination;

(3) A description of water sampling methods;
(4) Parameters to be analyzed for, analytical methods to be used, and

detection limits of these methods;
(5) Proposed piezometer and well construction details including methods

and materials, well installation depths and screened intervals, well development
procedures;'

(6) A description of methods proposed to determine aquifer properties
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(e.g., pump tests, slug tests, permeability tests, computer modeling);

(7) A description of geophysical methods proposed for the project;
(8) Details of any other assessment methodology proposed for the site;
(9) A description of any survey to identify and sample public or private

wells which are or may be affected by the contaminant plume;
(10) A description of the regional geology and hydrogeology of the area

surrounding the site;
(11) A description of site features (both natural and man-made) pertinent

to the assessment;
(12) A description of methods and equipment to be used to determine the

site specific geology and hydrogeology; and
(13) Details, including disposal or treatment methods, of any immediate

remedial actions proposed for the site such as product recovery, soil removal or
treatment.

D. The CAP shall contain as a separate document a Quality Assurance Project

Plan ("QAPP"), which shall apply to all sampling and analysis required by this Consent

Order. The QAPP shall be prepared in accordance with the requirements set forth in the
document titled "DER Guidelines for Preparing Quality Assurance Plans, DER-QA-001/85,

January 30, 1986." A copy of the document is available upon request from the
Department. A QAPP is required for all persons collecting or analyzing samples. The
Department reserves the right to reject all results submitted by Respondent prior to
QAPP approval or are not in accordance with the Department approved QAPP.

2. The Department shall review the CAP and provide the Respondent with a written
response to the proposal. Any action taken by Respondent with regard to the

implementation of the CAP prior to the Respondent receiving written notification from

the Department that the CAP has been approved shall be at Respondent's risk.
2. In the event that additional information is necessary for the Department to

evaluate the CAP, the Department shall make a written request to the Respondent for the

information, and within 20 days from receipt of said request, Respondent shall provide

all requested information in writing to the Department unless the requested information

requires additional field work in which case the Respondent shall submit to the

Department within 14 days of receipt of said request, a written schedule for completing
the field work needed to provide the requested information.

4. In the event that the Department determines that the CAP submitted by
Respondent does not adequately address the objectives of the Contamination Assessment as
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set forth in subparagraph l.A. above, the Department will notify the Respondent in

writing of the CAP'S deficiencies. Respondent shall then have 30 days from the

Department's notification to submit a modified CAP addressing the deficiencies noted by

the Department.
5. If the Department determines upon review of the resubmitted CAP that the CAP

still does not adequately address the objectives of the CAP as set forth in subparagraph
l.A. above, the Department, at its option, may choose either to:

A. Draft specific modifications to the CAP and notify Respondent in writing

that the Department's modification shall be incorporated in the CAP; or
B. Notify Respondent in writing that Respondent has failed to comply with

paragraph four above, in which case the Department may do any or all of the following:
take legal action to enforce compliance with the Order, file suit to recover damages and

civil penalties, or complete the corrective actions outlined herein and recover the
costs of completion from Respondent.

6. Once a CAP has been approved by the Department, it shall become effective and

made a part of this Order and shall be implemented within ten days of the Department's

written notification to Respondent that the CAP has been approved. The CAP shall
incorporate all required modifications to the CAP identified by the Department. Within
10 working days of completion of the CAP tasks, Respondent shall provide written notice
to the Department that the CAP tasks have been completed.

7. Within 45 days of completion of the tasks in the CAP, Respondent shall submit

a written Contamination Assessment Report ("CAR") to the Department. The CAR shall:
A. Summarize all tasks which were implemented pursuant to the CAP; and
E. Specify results and conclusions regarding the Contamination Assessment

objectives outlined in subparagraph l.A.

8. The Department shall review the CAR and determine whether it has adequately

met the objectives specified in subparagraph l.A. In the event that additional

information is necessary to evaluate the CAR, the Department shall make a written
request to the Respondent for the information. Within 20 days of receipt of said
request. Respondent shall provide all requested information unless the requested

information requires additional field work in which case the Respondent shall submit,

within 14 days of said request, to the Department a reasonable written schedule for

completing the field work needed to provide the requested information. The Department

shall provide written approval of the CAR once all of the CAP objectives and tasks have

been satisfactorily completed.

9. The Department, at its option, may determine from review of the CAR and other
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relevant information, the Site Rehabilitation Levels (SRLs) to which the contamination
shall be remediated or may require the Respondent to implement the risk assessment
process to develop such SRLs for the site. The SRLs for water as determined by the
Department shall be based on Chapter 17-3, F.A.C. standards and the Department's
numerical interpretation of the Chapter 17-3, F.A.C. minimum criteria. The Department
may also require that a risk assessment be completed to define SRLs for soils or
sediments that are sufficiently contaminated to present a risk to the public health, the
environment or the public welfare. If the Department does choose to provide SRLs to the
Respondent and does not choose to require a risk assessment and the Respondent agrees to
remediate the site to those SRLs, the Respondent shall implement the Feasibility Study,
if required by the Department as set'forth in paragraph 13, or submit the Remedial
Action Plan (RAP) as set forth in paragraph 16.

10. After completion and Department approval of the CAR, the Respondent shall
prepare and submit to the Department a Risk Assessment/Justification (RAJ) if the
Department requires the task, or if the Respondent wishes to develop SRLs other than
those determined by the Department or if the Respondent intends to justify a no-action
proposal for the site. The RAJ which includes a risk assessment and a detailed
justification of any alternative SRLs or no action proposal shall be submitted within 60
days from receipt of the Department's written approval of the CAR and determination of
the SRLs for the site, or within 60 days of the Department's written approval of the CAR
and notice that a RAJ is required, or within 60 days of the Department's written
approval of the CAR. Unless otherwise approved by the Department, the subject document
shall address the following task elements, divided into the following five major
headings:

A. Exposure Assessment - The purpose of the Exposure Assessment is to
identify routes by which receptors may be exposed to contaminants and to determine
contaminant levels to which receptors may be exposed. The Exposure Assessment should:

(1) Identify the contaminants found at the site and their concentrations
as well as their extent and locations;

(2) Identify possible transport pathways;
(3) Identify potential exposure routes.

(4) Identify potential receptors for each exposure route; and
(5) Estimate or calculate expected contaminant levels to which actual or

potential receptors may be exposed.
B. Toxicity Assessment - The purpose of the Toxicity Assessment is to define
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the applicable human health and environmental criteria for contaminants found at the

site. The criteria should be defined for all potential exposure routes identified in
the Exposure Assessment. DER standards shall be the criteria for constituents and
exposure routes to which the standards apply. Criteria or constituents and exposure
routes for which specific DER standards are not established shall be based upon criteria
such as Recommended Maximum Contaminant Levels (RMCLs), Maximum Contaminant Levels,
Average Daily Intake values (ADIs), Unit Cancer Risk values (UCRs), organoleptic

threshold levels, Ambient Water Quality Criteria for Protection of Human Health and for
Protection of Aquatic Life, and other relevant criteria as applicable. If there are no
appropriate criteria available for the contaminants and exposure routes of concern, or
the criteria are in an inappropriate format, the Respondent shall develop the criteria
using equations and current scientific literature acceptable to toxicological experts.
Criteria for the following exposure routes shall be defined or developed as applicable:

' (1) Potable water exposure route - develop criteria for ingestion, dermal
contact, inhalation of vapors and mists, utilizing applicable health criteria such as
Recommended Maximum Contaminant Levesl (RMCLs), Maximum Contaminant levels, Average

Daily Intake values (ADIs), Unit Cancer Risk values (UCRs), organoleptic threshold
levels, and other relevant criteria as applicable.

(2) Non-potable domestic water usage exposure route - develop criteria
for dermal contact, inhalation of vapors and mists, ingestion of food crops irrigated

with such water, lawn watering, ingestion by pets and livestock, and other related

exposure.
(3) Soil exposure route - develop criteria for ingestion, dermal contact,

inhalation, ingestion by humans or animals of food crops grown in contaminated soils.
(4) Non-potable surface water exposure - develop criteria for prevention

of adverse effects on human health (e.g. dermal contact effects on humans utilizing the

resource for recreational purposes) or the environment (e.g. toxic effects of the

contaminants on aquatic or marine biota, bio-accumulative effects in the food chain,
other adverse effects that may affect the designated use of the resource as well as the
associated biota).

(5) Air exposure route - develop criteria for exposure to the
contaminants in their unaffected state.

C. Risk Characterization - The purpose of the Risk Characterization is to

utilize the results of the Exposure Assessment and the Toxicity Assessment to
characterize cumulative risks to the affected population and the environment from
contaminants found at the site. Based on contaminant levels presently found at the
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site, a risk and impact evaluation will be performed which considers, but is not limited

to:
(1) Risks to human health and safety from the contamination including;

(a) carcinogenic risk, and
(b) non-carcinogenic risk.

(2) Effects on the public welfare of exposure to the contamination which
may include but not be limited to adverse affects on actually and potentially used water
resources.

(3) Environmental risks in areas which are or will be ultimately affected

by the contamination including;
(a) other aquifers,
(b) surface waters
(c) wetlands,
(d) sensitive wildlife habitats, and
(e) sensitive areas including, but not limited to, National Parks,

National Wildlife Refuges, National Forests, State Parks, State Recreation Areas, State
Preserves.

D. Justification for alternative Site Rehabilitation Levels (SRLs) or no
action proposal - The purpose of this section is to provide justification on a
case-by-case basis for a no action proposal or for alternative SRLs that vary from
Chapter 17-3, F.A.C. standards and minimum criteria or from any SRLs determined by the

Department at which remedial action shall be deemed completed. Factors to be evaluated
shall be, at a minimum:

(1) The present and future uses of the affected aquifer and adjacent
surface waters with particular consideration of the probability that the contamination
is substantially affecting or will migrate to and substantially affect a public or
private source of potable water;

(2) Potential for futher degradation of the affected aquifer or

degradation of other connected aquifers,
(3) The technical feasibility of achieving the SRLs based on a review of

reasonably available technology;
(4) Individual site characteristics, including natural rehabilitative

processes; and

(5) The results of the risk assessment.
Applicable contaminant transport models must be employed to document that human health
and environment risks from alternative and less stringent SRLs are acceptable.
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11. The Department shall review the Risk Assessment/Justification document and

determine whether it has adequately addressed the risk assessment task elements. The
Department shall review the justification section and determine whether the Department

approves or disapproves of the alternative SRLs or the no action proposal.

12. In the event that additional information is necessary to evaluate any portion

of the Risk Assessment/Justification document, the Department shall make a written

request and Respondent shall provide all requested information within 20 days of receipt
of said request. If the Department does not approve the no action proposal or the
alternative SRLs, the Respondent shall use the SRLs as determined by the Department. If
the Department and Respondent agree to the remediation levels, either the SRLs
determined by the Department or the alternative SRLS, the Respondent shall implement the

Feasibility Study, if required by the Department as set forth in paragraph 13, or submit

the Remedial Action Plan (RAP) as set forth in paragraph 16.
13. The Department shall also determine from review of the CAR and other relevant

information whether the Respondent should prepare and submit a Feasibility Study (FS) to
the Department. The FS will be required in complex cases to evaluate technologies and

remedial alternatives, particularly if multiple contaminant classes are represented or
multiple media are contaminated. The purpose of the FS is to evaluate remedial

technologies and remedial alternatives in order to identify the most environmentally
sound and effective remedial action to achieve clean up of the site to SRLs or
alternative SRLs (if approved). The FS shall be completed within 60 days of written
notice that a FS is required, unless the Respondent plans to submit a RAJ pursuant to
paragraph 10. The Feasibility Study shall include the following tasks:

(A) Identify and review pertinent treatment, containment, removal and

disposal technologies;
(B) Screen technologies to determine the most appropriate technologies;
(C) Review and select potential remedial alternatives using the following

criteria:

(1) long and short term environmental effects;
(2) implemer.tability;

(3) capital costs;

(4) operation and maintenance costs;
(5) operation and maintenance requirements;
(6) reliability;

(7) feasibility;

(8) time required to achieve clean-up; and
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(9) potential legal barriers to implementation of any of the
alternatives;

(D) Identify the need for and conduct piidV^tests or bench tests to
evaluate alternatives, if necessary;

(E) Select the most appropriate remedial alternative;
(F) Develop soil cleanup criteria such that the contaminated soils will

not produce a leachate which contains contaminants in excess of the SRLs or alternative
SRLs (if approved).

14. Within AS days of completing the FS, Respondent shall submit an FS Report to
the Department. The FS Report shall:

A. Summarize all FS task results; and

B. Propose a conceptual remedial action plan based on the selection process
carried out in the FS.

15. The Department shall review the FS Report for adequacy and shall determine
whether the Department agrees with the proposed remedial action. In the event that
additional information is necessary to evaluate the FS report, the Department shall make
a written request and Respondent shall provide all requested information within 20 days
from receipt of said request.

16. If the Department does not approve of the proposed remedial action, the
Department will notify the Respondent in writing of the determination. The Respondent
shall then have 20 days from the Department's notification to resubmit a proposed
alternate remedial action.

17. If the Department determines upon review of the resubmitted remedial action
proposal that it does not agree with the proposal, the Department at its option, may

choose to either:
A. Choose a remedial action alternative for the Respondent to carry out; or
B. Notify the Respondent that Respondent has failed to comply with paragraph

16 above, in which case the Department may do any or all of the following: take legal
action to enforce compliance with the Order, file suit to recover damages and civil
penalties, or complete the corrective actions outlined herein and recover the costs of
completion from Respondent.

18. Within 45 days of receipt of written notice from the Department, Respondent
shall submit to the Department a detailed Remedial Action Plan ("RAP"). The RAP shall
be signed and sealed by a registered professsional engineer in accordance with Chapter
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471, Florida Statutes. The objective of the remedial action shall be to achieve the

clean up of the contaminated areas to the SRLs or the approved alternative SRLs. The
RAP shall include:

A. Rationale for the remedial action proposed which shall include at a
minimum:

(1) Results from any pilot studies or bench tests;
(2) Evaluation results for the proposed remedial alternative based on the

following criteria:
a. long and short term environmental impacts;
b. implementability, which may include, but not be limited to, ease

of construction, site access, and necessity for permits;
c. operation and maintenance requirements;

d. reliability;

e. feasibility; and
f. costs.

(3) Soil cleanup criteria such that the contaminated soils will not
produce a leachate which contains contaminants in excess of State Water Quality
Standards or minimum criteria established in 17-3, F.A.C. Subparagraph A requirements
can be omitted if a Feasibility Study was required and approved by the Department.

B. Design and construction details and specifications for the remedial

alternative selected;
C. Operational details of the remedial action including the disposition of

any effluent, expected contaminant concentrations in the effluent, an effluent sampling
schedule if treated ground water is being discharged to ground water or to surface
waters, and the expected concentrations and quantities of any contaminants discharged

into the air as a result of remedial action;
D. A separate QAPP document;
E. Details of the treatment or disposition of any contaminated soils or

sediments;

F. Proposed methodology including post remedial action ground water
monitoring as applicable for evaluation of the site status after the remedial action is

complete to verify accomplishment of the objective of the RAP; and

G. Schedule for the completion of the remedial action.

19. The Department shall review the proposed RAP and provide Respondent with a
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written response to the proposal. Respondent shall not implement the RAP until
Respondent receives written notification from the Department that the RAP has been
approved.

20. In the event that additional information is necessary for the Department to

evaluate the RAP, the Department shall make a written request to Respondent for the
information, and Respondent shall provide all requested information in writing to the
Department within 20 days from receipt of said request unless the requested information
requires additional field work in which case the Respondent shall submit in writing to
the Department a reasonable schedule for completing the field work needed to provide the
requested information.

21. In the event that the Department determines that the RAP submitted by the
Respondent does not adequately address the objectives set forth in paragraph 16, the
Department will notify the Respondent in writing of the RAP's deficiencies. The
Respondent shall then have 20 days from the Department's notification to submit a
modified RAP addressing the deficiencies noted by the Department.

22. If the Department determines upon review of the resubmitted RAP that the RAP
still does not adequately address the objectives of the RAP, the Department, at its

option, may choose to either:

A. Draft specific modifications to the RAP and notify the Respondent in
writing that the Department's modifications shall be incorporated in the RAP; or

B. Notify the Respondent that Respondent has failed to comply with the
paragraph 19 above, in which case the Department may do any or all of the following:
take legal action to enforce compliance with the Order, file suit to recover damages and
civil penalties, or complete the corrective actions outlined herein and recover the

costs of completion from Respondent.
23. Once a RAP has been approved by the Department, it shall become effective and

made a part of this Order and shall be implemented within ten days from receipt of the
Department's notification to the Respondent that the RAP has been approved. The RAP
shall incorporate all required modifications to the RAP identified by the Department.

24. Following termination of remedial action (clean up of the Contaminated area to

the SRLs or the approved alternative SRLs), designated monitoring wells shall be sampled

on a schedule determined by the Department.
25. Following completion of the remedial action and post-remedial action

monitoring, the Respondent shall submit a Site Rehabilitation Completion Report (SRCR)
to the Department for approval. The SRCR shall be signed and sealed by a registered
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Professional Engineer in accordance with Chapter 471, F.S., unless "no further action"

or "monitoring-only" was proposed and was approved by the Department. The SRCR shall

contain a demonstration, with supporting documentation, that site cleanup objectives

have been achieved.
26. Within sixty (60) days of receipt of the SRCR, the Department shall approve the

SRCR or make a determination that the SRCR does not contain sufficient information to
support the demonstration that cleanup objectives have been achieved.

27. If the Bureau determines that the SRCR is not adequate based upon information
provided, the Department will notify the Respondent in writing. Site rehabilitation

activities shall not be deemed completed until such time as the Department provides the

Respondent with written notice that the SRCR is approved.
28. On the first working day of each month, after beginning implementation of a CAP

or RAP, Respondent shall submit written progress reports to the Department. These
progress reports shall describe the status of each required CAP and RAP task. The

reports shall be submitted until planned tasks have been completed to the satisfaction

of the Department.
29. Respondent shall provide written notification to the Department at least ten

days prior to installing monitoring or recovery wells, and shall allow Department
personnel the opportunity to observe the location and installation of the wells.
All necessary approvals must be obtained from the water management district before

Respondent installs the wells.

30. Respondent shall provide written notification to the Department at least ten
days prior to any sampling, and shall allow Department personnel the opportunity to
observe sampling or to take split samples. Raw data shall be exchanged between the

Respondent and the Department as soon as the data is available.
31. The Respondent is required to comply with all applicable local, state and

federal regulations and to obtain any necessary approvals from local, state and federal
authorities in carrying out these corrective actions.

32. If any event occurs which causes delay or the reasonable likelihood of delay in
the achievement of the requirements of these Corrective Actions, Respondent shall have

the burden of proving that the delay was or will be caused by circumstances beyond the

reasonable control of Respondent, and could not have been or can not be overcome by due

diligence. Upon occurrence of the event Respondent shall promptly notify the Department
orally and shall, within seven calendar days, notify the Department in writing of the
anticipated length and cause of delay, the measures taken or to be taken to prevent or

minimize the delay, and the time table by which Respondent intends to implement these

-12-



measures. If the parties can agree that the delay or anticipated delay has been or will
be caused by circumstances beyond the reasonable control of Respondent, the time for
performance hereunder shall be extended for a period equal to the delay resulting from
such circumstances. Such agreement shall be confirmed by letter from the Department
accepting or if necessary modifying the extension request. Respondent shall adopt all
reasonable measures necessary to avoid or minimize delay. Failure of Respondent to
comply with the notice requirements of this paragraph shall constitute a waiver of
Respondent's right to request an extension of time to complete the requirements of these
Corrective Actions. Increased costs of performance of any of the activities set forth
in these Corrective Actions or changed economic circumstances shall not be considered
circumstances beyond the control of Respondent.

33. Respondent shall immediately notify the Department of any problems encountered
by Respondent which require modification of any task in the approved CAP or RAP, and
obtain Department approval prior to implementing any such modified tasks.

34. Should the Department conclude that clean up of the contaminated area to SRLs
or approved alternative SRLs, is not feasible; or should Respondent not completely
implement the RAP as approved by the Department; the Department may seek restitution
from Respondent for environmental damages resulting from pollution as a result of
Respondent's actions. Within 20 days of receipt of Department written notification of
its intent to seek said restitution, Respondent may pay the amount of the damages or
may, if it so chooses, initiate negotiations with the Department regarding the monetary
terms of restitution to the state. Respondent is aware that should a negotiated sum or
other compensation for environmental damages not be agreed to by the Department and
Respondent within 20 days of receipt of Department written notification of its intent to
seek restitution, the Department may institute appropriate action, either
administrative, through a Notice of Violation, or judicial, in a court of competent
jurisdiction through a civil complaint, to recover Department assessed environmental
damages pursuant to Section 403.141, Florida Statutes.

-13-



Reference 10

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
SITE SCREENING SUPERFUND SUBSECTION

CONVERSATION RECORD

Date: July 24. 1992 &
August 25. 1992

Time:

From: Jim McCarthy. P.G.

Environ. Specialist III

To: Eric S. Nuzie
Environ. Manager

File Name: Gate City Door & Sash

Contact Person: Terry Hilliard/Lou
Valcarenghi-FDER
SoutheastDistrict

Title: Envir. Specialist I (both)

Phone No.: (407) 433-2650

Subject: Enforcement/Site Status

Ms. Terry Milliard of the FDER Southeast District office in West
Palm Beach has reviewed the Gate City/Sun Bank file and informed me
that FDER is awaiting additional comments and implementation of the
additional assessment work at the Sun Bank site. Terry is sending
me a copy of the final Sun Bank (OGC Case 89-0752) Consent Order.

Mr. Lou Valcarenghi, the former FDER District Sun Bank Site
Manager, has informed me that the site is not completely paved but
is fenced.
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Table 5.1

Ground Water Quality Standards

Primary Standards

Parameter Maximum Concentration Limit (MCL)
(mg/1 unless otherwise noted).

Arsenic
Barium
Cadmium

o Chromium
c Lead
«> Mercury
o Nitrate (as N)
n Selenium

Silver
Sodium
Fluoride

0.05
1.0
0.010
0.05
0.05
0.002

10.0
0.01
0.05

160.0
4.0

n

Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP, Silvex

0.0002
0.004
0.1
0.005
0.1
0.01

Trihalomethanes (total)
10o
•H

cdoo

O

Tr1chloroethylene
Tetrachloroethylene
Carbon Tetrachloride
Vinyl Chloride
1,1,1-Trichloroethane
1,2-Dichloroethane
Benzene
Ethylene Dibromide
p-dichlorobenzene
1,1-dichloroethylene

0.10

3.0 ug/1
3.0 ug/1
3.0 ug/1
.0 ug/1

ug/1
1,

200.0
3.0 ug/1
1.0 ug/1
0.02 ug/1

75.0 ug/1
7.0 ug/1

<u
•o

Turbidity

Microbiological

Radium-226 and Radium-228
Gross Alpha

1 T.U. Monthly Avg.
5 T.U. 2-day Avg.

Total Coliform (MF)
4/100 ml

5 pCi/1
15 pCi/1

nat



Table 5.1 (continued)

Ground Water Quality Standards

Primary Standards

Parameter Maximum Concentration Limit (MCL)
(mg/1 unless otherwise noted)

Iron
Copper
Manganese

o Zinc
c Chloride
£p Sulfate
g Total Dissolved Solids (TDS)
M

pH (at collection point)

0.3
1
0.05
5

250
250
500 (may be if no other MCL is

exceeded)
6.5 (min. allowable-no max)

color
corrosivity

foaming agents
odor

15 color units
neither corrosive nor
scale forming

0.5
3 (threshold odor number)



7.10 Pollution Source - Wood Preserving Industry

Historically there have been three types of chemical mixtures used as

wood preservatives: coal tar creosote, pentachlorophenol/diesel fuel mixtures

and copper, chromium and arsenic salts. The typical treating process

(Troutman, et. al., 1984) involves initially removing the bark from poles

which are then placed in airtight cylinders and steam heated under pressure to

burst the wood cells*- A vacuum is then applied to remove the cellular

moisture, etc. The airtight chamber is then flooded with wood preservative

which impregrates the wood for a period of several hours. Preservative that

is not sorbed by the wood is normally pumped from the chamber to a

reclrculation pond.

Coal tar creosote is a byproduct of the coal gasification industry

(Section 7.5). Diesel fuel (Section 7.3) is used with pentachlorophenol to

increase the solubility and penetration of PCP into the wood fiber (Troutman,

1984). Table 7.10.1 shows the recommended monitoring parameters for wood

treating chemicals.

1



Table 7.10.1

Monitoring Parameters - Wood Preserving Industry

Coal Tar Creosote

Volatile Organics

Benzene*
Ethylbenzene*
Toluene*
Xylenes*
Indene
Indan

Base/Neutral Extractables

Naphthalene*
Methylhaphthalenes*
Dime thylnaph thaienes
Acenaphthene*
Fluorene
Phenanthrene
Fluoranthene
Dibenzofuran
8-Quinolinol

Acid Extractables

Phenol*
2,4-Dimethylphenol*
4-Methylphenol
3-Methylphenol
3,5-Dimethylphenol

*Key indicator parameter

PCP/Diesel Fuel

Base/Neutral Extractables

Acenaphthene*
Naphthalene*
Methylnaphthalenes*
Dimethylnaphthaienes
Fluorene
Ph ena nthr ene
Anthracene
S ubst. AlkyIbenz enes

Acid Extractables

Pentachlorophenol*
Tetrachlorophenol
Trichlorophenol
Di chlorophenol
Chlorophenol

Cupra Chrome

Metals

Copper*
Chromium*
Arsenic*

87
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WATER RESOURCES OF
BROWARD COUNTY, FLORIDA

C. B
By

. Sherwood, H. J. McCoy, and C. I'. Gallihcr

ABSTRACT

Broward County has large potential supplies of fresh water because of its
almost 60-inch annual rainfall and its massive man-made surface-water
management system integrated with the highly permeable Biscayne aquifer.
However, the rapid urbanization of the area has been accompanied by major
natural and man-made water problems, most of which intensify with
mushrooming population. Natural problems of flood and drought are caused by
extreme variations in rainfall that range from as much as 20 inches per day
during the rainy season to little or none for extended periods in the dry season.
Man-made problems include contamination by sea-water intrusion or by
man-made wastes and management of water resources so that maximum
long-term supplies can be developed. Although the development of adequate
supplies for 'all needs will become a more critical problem in the fu tu re ,
contamination is the chief threat to present supplies.

Surface water is derived from rainfall, ground-water inflow, and releases
and seepage from interior water conservation areas. The quality of the surface
waters is initially good but variable; mineral content generally does not exceed

500 mg/1 (milligrams per liter).
Although the surface-water supply is large it is variable because of the

seasonal nature of the rainfall. Also losses from the system are high: of (he 00
inches of annual rainfall, an average of 42 inches is lost by cvapotranspiration,
and during 1963-68, 1,300 cfs (cubic feet per second), about 840 mgd (million
gallons per day), was lost by seaward flow from the eight primary canals.
However, since the late 1950's, water management has greatly reduced the
seaward flow. The average annual flow from the Hillsboro and North New River
Canals reduced by approximately 260 cfs and 375 cfs, respectively.

The unconfined Biscayne aquifer is the source of all fresh ground water in
Broward County. The aquifer is composed chiefly of limestone, sandstone, and
sand which range in age from late Miocene through the Pleistocene. The aquifer
extends from the surface to a depth of about 200 feet along the coast, thins
westward to a depth of about 70 feet in central Broward County and pinches
out near the west county line. Wells that lap the thick limestone in the deep part
(100 or more feet) of the aquifer near the coast yield more than 1,000 gpm
(gallons per minute). The transmissivity of the aquifer ranges from 0.4 mgd per
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foot in the northern part of the county to 2.5 mgd per foot near the southern
part. The quality of the ground water is generally within the standards for
potable water. It is a hard, calcium bicarbonate type, and in the southeastern
part of the county it contains iron in objectionable concentrations.

Aquifer replenishment is by local rainfall and seepage from controlled
canals and from the water conservation areas. Losses are by evapolranspiration,
by ground-water flow to canals and the sea and by pumping from wells. Of the
60 inches of annual rainfall approximately 17 inches enters the aquifer, of which
less than 2.5 inches is withdrawn by water users, and about 14.5 inches is
discharged to the sea--13.5 inches through the canals and about I inch by
ground-water outflow along the coast. During extended dry periods when
withdrawals are greatest recharge is only available from the canals.

The confined Floridan aquifer extends from a depth of about 900 feet to
more than 3,000 feet and is overlain by a 500-to 600-foot section of clay, silt
and marl of low permeability. Although water in wells tapping the Floridan
aquifer will rise almost 40 feet above msl (mean sea level) and How as much as
2,000 gpm, the water is not potable. Nevertheless, the water quality is adequate
for such purposes as cooling or desalination and the aquifer has potential for
storing fresh water or for effluent disposal.

The greatest inland penetration of sea water into the Biscayne aquifer is in
the vicinity of the greatest concentration of tidal canals. This intrusion can be
effectively controlled by the construction of salinity control structures in the
canals and maintaining adequate fresh-water levels upstream.

Man-made contamination has occurred in both ground and surface waters.
Surface-water contamination appears more serious because of the introduction
of large quantities of effluent waste into the waterways. Although evidence of
man-made contaminants was detected in all canals, levels of nutrients, BOD
(biochemical oxygen demand), and pesticides were highest and levels of
dissolved oxygen were lowest in the North Fork New River-Plantation Canal
(C-12) system which receives large quantities of treated sewage effluent and has
a relatively low flow. Coliform bacteria in most canals sampled during June 1968
were above the criterion of the Florida Pollution Control Department for
recreational waters (2,400 coliform colonies per 100 milliliters). The dissolved
oxygen content ranged from 0.2 to 8.2 nig/l. Generally, relatively low levels of
dissolved oxygen are common throughout the Broward canal system. More than
half the 45 area-wide samples contained less than 4 mg/l, and nine samples less
than 2 mg/l. Levels of pesticides detected in water in the canal network are
extremely low, however, pesticides are concentrated many fold in the bottom

sediments.
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Rbruivi o. ...
Water use in Broward County is increasing at a faster rate than population,

and complete urbanization will ultimately require the development of the
maximum possible water supplies. More than 32 municipal and privately owned
water utilities furnish about 32 billion gallons of water per year (88 mgd on the
average) for j a permanent population of 500,000, a peak tourist season
population of 890,000, and most commercial use in the county. The largest
utility, Ft. Lauderdale's, furnishes a peak supply of more than 60 mgd to a

. maximum population of 160,000. Urban water use is greatest, about 150 mgd,
during the winter tourist season which coincides with the dry season when
domestic and recreational use is maximum and lawn irrigation is heavy.
Irrigation use is little noted because of the booming urban activity. However the
total irrigation use is high, almost equal to the 32 billion gallons per year urban
use. Most of the industrial water used, more than 1.5 bgd (billion gallons per
day) is salty water for cooling at the two power plants; fresh-water industrial use
is estimated to be 35 mgd. Public water needs by 1985 may be as much as 80
billion gallons per year, an average of about 220 mgd. Current data (1971)
indicate that peak day needs are commonly as much as twice the average daily
demand. If use by agriculture and industry increases in proportion to public use
it would amount to 330 mgd in 1985 and total water use would average about

550 mgd.
INTRODUCTION

The explosive urbanization of Broward County has been accompanied by
numerous natural and man-made water problems. Natural problems of flood and
drought are caused by extreme variations in rainfall that may range from as
much as 20 inches per day during hurricanes in the rainy season, to lillle or none
during many months in the dry season. Man-made water problems include:
sea-water intrusion that resulted from overdrainage of the area; obtaining
adequate water supplies for the mushrooming population; and pollution caused
by the disposal of increasing quantities of wastes.

iThe threat of sea-water intrusion into municipal well fields is a historic
problem. As large amounts of fresh water were removed by drainage for
ubanization, regional fresh-water levels declined and sea water advanced up the
canals and moved inland through the aquifer during dry periods. This insidious
invasion of salt water is an ever-present danger to the fresh-water supply of well

fields near the coast.
The demand for water in Broward County is constantly increasing, owing

to the rapid growth in population. State and County planners indicate this
growth is destined to continue, and if projections are reasonably accurate, the
demand for fresh water will more than double within the next 15 years.
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HYDROLOG1C SETTING

CLIMATE

The climate of Broward County is semi-tropical marine, characterized by
warm humid summers and mild dry winters. Mean annual temperature is 73° F,
with infrequent extremes of temperature ranging from 29* F to 96° F (U. S.
Department of Commerce, 1968). The climate is tempered by prevailing
southeast winds, which bring warm moist air from the ocean, and by the Gulf
Stream which passes within a few miles of the shoreline. January is usually the
coldest month, averaging about 68* F and August is usually the hottest,
averaging 83° F.

The average annual rainfall in the county ranges from about 52 inches in the
western sector to as much as 60 inches along the coast. Wide differences in
yearly totals have been recorded; in some years the rainfall is only 30 inches, in
others, more than 100.

Rainfall is unevenly distributed throughout the year; about 75 percent of
the rain falls in June - October. January is usually the driest month with an
average rainfall of about 2 inches; September is usually the wettest month with
an average rainfall of about 8.5 inches. For example, the average monthly
rainfall at Fort Lauderdale and Boca Raton in January is 2.20 and 2.62 inches;
in September, 8.98 and 8.16 inches (table 1). Rainfall is often unevenly
distributed geographically. For example, on October 14-15, 1965, 25 inches of
rain fell at a coastal yacht basin in Fort Lauderdale and less than 5 inches fell at
an agriculture station 8 miles inland.

Annual rainfall at Norlh New River Canal at Palm Beach - Broward County
line (pumping station S-7) during a 26-year period averaged 52.10 inches; was
76.47 inches in 1947 and 30.40 inches in 1949 (fig. 3). Rainfall during that lime
was above average 57 percent of the time, and exceeded 70 inches 10 percent of
the lime (fig. 4).

TOPOGRAPHY AND DRAINAGE

The land surface slopes almost imperceptibly lo the southeast. Land
surface ranges from about 13 feet above msl (mean sea level) in the northwestern
part of the county lo less lhan 5 feel in Ihc southern pan. Most of the land is 5
to 10 feel high; sonic is higher along the coastal ridge which parallels the
seacoasl 2 lo 3 miles inland. The coastal ridge is about 22 feet above msl in the
Pompano Beach - Dcerfield Beach area. West of ihe coastal ridge, the Everglades
extends some 40 miles inland and covers the western two-thirds of the county.

REPORT OF INVESTIGATIONS NO. 65
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DISTRIBUTION Of RAINFALL B* MONTHS

1943 OS

Figure 3. Distribution of rainfall by months and the annual rainfall.
1943-68, at the North New Rivet Canal at the Broward • Palm
Beach County line.
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The present day drainage is largely controlled by the system of canals of
the FCD (fig. 5), the Broward Water Resources Department, and the various
local drainage districts. In 1953, with the completion of the FCD levee barrier
along the cast border of the Everglades, the county was divided into two
distinctly different land use areas; a 410-square-mile area east of the levee,
suitable for urban use and agriculture, and an area of 810 square miles west of
the levee, suitable only for water conservation, recreation, and as a wildlife
refuge.

The primary canals of the FCD are, generally, controlled improvements to
natural drainageways that have been extended to Lake Okeechobee. Secondary
canals affect smaller ureas between primary canals and the direction of drainage
in these areas is dependent on local topography and water control.

GEOLOGY

The most common materials in Broward County to a depth of
approximately 300-400 feel are sand and limestone, which range in age from
Pleistocene to late Miocene. This 300-to 400-foot section is called the Biscayne
aquifer and it contains all (he fresh-water-bearing materials in Broward County.
The Biscayne aquifer is discussed in detail in the section on ground water (p.
85). Underlying the Biscayne aquifer is a 500-600 foot section of marl and clay
of Miocene age. Below this bed is the Floridan aquifer. This aquifer, composed
chiefly of limestones, dolomites, and evaporites which range in age from early
Miocene to early Eocene, extends to depths of more than 3,500 feet, and
contains highly mineralized water. Similar materials which are not generally
considered part of the Floridan aquifer extend to depths of more than 15,000
feet.

SURFACE-FLOW SYSTEM

In Broward County large quantities of surface water flow seaward in a
system of controlled canals or arc stored in the FCD conservation areas. Flow to
the ocean from eight primary canals (fig.l), for 1963-1968, averaged more than
1,300 cfs (cubic feet per second), or more than 306 billion gallons per year.

The supply is variable because of the seasonal nature and annual variability
of rainfall (Pig. 3). In addition, losses from (he system are very high.
Evapolranspiration losses account for as much as two-thirds of the annual

REPORT OF INVESTIGATIONS NO. 65 13

rainfall. Although little surface water is used directly, except for irrigation, large
quantities replenish the aquifer in coastal areas during the long dry periods.

WATER MANAGEMENT

HISTORY

iMaps of the 1850's show the Broward County area as a vast swampy
wilderness, virtually uninhabited except for a narrow strip along the coast. This
coastal ridge acted as a natural barrier to the seaward flow of water from (he
Everglades. Drainage of the eastern part of the Everglades was started as early as
the 1850's. However, drainage was not effective until 1906, when the EDO
(Everglades Drainage District) began a dredging program. Between 1906 and
1927, under the direction of EDD.440 miles of canals were dug, 47 miles of
levees were constructed, and 16 dams and locks were installed.

When the EDD project was completed in 1928, four of the major drainage
canals connecting Lake Okeechobee to the ocean and numerous secondary
canals formed the framework of the present drainage system for Broward
County. The four major canals included the Hillsboro, Miami, and the North and
South New River Canals, and the secondary canals included Pompano, Middle
River, Plantation, and Snake Creek Canals. This network of canals did much (o
open up new land in the eastern part of the county, but it was apparent that
natural flow was inadequate to prevent flooding from rainstorms of high
intensity.

Because of this inadequacy and more directly because of the public
reaction to the flood of 1947, the Florida Legislature created the FCD in 1948
as a public corporation with jurisdictional control over the surface-water
resources of the 17 counties comprising the district. In addition to the primary
objectives of flood control and water conservation, the project was designed to
prevent overdrainage, permit additional urban and agricultural development,
prevent salt-water intrusion, provide ground-water recharge, and improve fish
and wildlife conservation. The FCD has been in the process of a t ta in ing these,
objectives since it was formed and although still incomplete, their effects have
been noted in all of the 17 counties.

A major project was the construction of a levee from Lake Okeechobee to
South Dade County to divert interior flood waters away from the coastal areas
and prevent a recurrence of conditions which existed during the 1947 flood.
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Figure 11. Monthly mean discharge and monthly extremes in stage in the
Middle River Canal at S-36 (2827) and a record of gate
operations, 1963-70.
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Levee 35A Canal and Canal C-42 (fig. 8), 5 miles to the east, drain a
recently established residential area on the north side of North New River Canal.
Flow into North New River Canal from the Levee 3SA Canal is regulated. The
northern extension of Snake Creek Canal (Flamingo Road Canal) is connected to
North New River Canal by a gated culvert under Stale Road 84, 8 miles east of
S-34. Water control for two separate urban areas is provided by canals and pump
stations north of the lower reach of North New River Canal. Water levels in the
west urban area, 3 miles west of Sewell Lock, are controlled by a 245-mgd pump
station established in 1969 by the developer. The east development is part of the
Old Plantation Water Control District which includes the city of Plantation and
was probably the earliest community in Broward County dependent on
controlled water levels. Water in the district is controlled chiefly by the
Hollo way Canal and a 260-mgd pump station and control structure which is
designed to pump or drain into North New River Canal downstream of Sewell
Lock. At the Sewell Lock flow in the North New River Canal is subject to
further regulation as it passes through the eight spillways controlled by stoplogs.
The lock chamber is permanently closed by an earthen dam. Flow beyond
of South New River Canal and acts as a divide between the drainage areas of

S-9andS-13.
Hydrographs for North New River Canal (fig. 12) indicate that flow during

1940-60 was related almost entirely to rainfall and the resultant runoff. During
the 1960's a reduction of seaward flow resulted from the use of S-34 to hold
water in storage In the conservation areas. During this period the flow through
Sewell Lock was derived chiefly from runoff east of the levees, ground-water
inflow and seepage along L-35 and L-35A.

The North Fork New River extends, as an improved natural waterway,
about 3 miles northwest from the junction with New River, then joins the
Plantation Canal (C-12) which extends westward to Holloway Canal. Flow in
Plantation Canal is regulated by S-33, 0.5 mile east of U. S. Highway 441.
Seaward flow in Plantation Canal at S-33 (fig. 13) is generally low because the
area drained by the canal is small. During low flow effluent wastes concentrate
in upstream reaches of the canal and stagnant conditions prevail. Construction is
underway to connect the upstream reach of Plantation Canal with Middle River
to provide adequate flow from the management system.

SOUTH NEW RIVER CANAL (C-ll)

The South New River Canal begins at the Miami Canal in Conservation
Area 3A in western Broward County (fig. 5) and flows due east for 23 miles to
the junction with the Dania Cut-off Canal and the South Fork New River (fig.
8). The South Fork New River flows northeastward and joins the New River
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system; the Dania Cut-off Canal continues eastward to the Intracouslal
Waterway. Numerous drainage and irrigation canals and ditches enter (he South
New River Canal from both the south and north sides along the reach between
the Florida Turnpike and Levee 33 (fig. 8). East of the Turnpike, along I he
Dania Cut-Off Canal, numerous navigable canals have been connected to develop
waterfront properly. The Hollywood Canal (C-10) flows northward about 3.5
miles and enters the Dania Cut-Off Canal less than a mile west of U. S. Highway
1. I

STATUS OF THE CONTROL STRUCTURE
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Figure 12. Monthly mean discharge and monthly extremes in stage in the
North New River Canal at Sewell Lock (2850) and S-34 (2847),
the average monthly rainfall at Fort Lauderdale, Belle Glade and
Dania, and a record of gate operations for the periods of record.
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Hie direction and amount of flow of South New River Canal are regulated
by three control structuus. S-9, about 0.5 mile west of U. S. Highway 27, is the
only back-pumping station on the southeast boundary of the conservation areas.
The pumping station is designed to remove flood waters from 71 square miles
along the canal and discharge it into Conservation Area 3A for use during dry
periods. Pumping station S-13, west of U. S. Highway 441, is designed to assist
gravity flow by pumping seaward during flood periods and to regulate discharge
during dry( periods. Control structure S-13 A regulates flow in the central reach
of South New River Canal and acts as a divide belweeji ths drainage areas of S-9
and S-13.

A fourth control is located 0.25 mile east of U. S. Highway 441 at the
Florida Power and Light Company's power plant. The power plant withdraws
water from the Dania Cut-Off Canal for cooling condensers. The control retards
sally tidal water from entering the intake area.

The dissimilarity between the hydrographs at S-9 and S-13 (fig. 14) is the
result of the operations of the two pumping stations and the regulation at
S-13A. When rainfall is excessive S-13 A is closed and S-9 diverts water westward
to Conservation Area 3A; at the same time pumping at S-13 assists gravity flow
eastward to the ocean. During the growing season when irrigation water enters
the western reach of the canal, S-13 A is closed, S-9 diverts water westward to
Conservation Area 3A and flow to the ocean east of S-13A is by gravity flow.
\Vhen S-9 is not pumping and S-13A and S-13 are partly or completely open,
flow is seaward throughout the entire reach.

SNAKE CREEK CANAL (C-9)

Snake Creek Canal, the primary drainage channel for the coastal area along
the Dade - Broward County boundary (fig. 8), forms the south hydraulic
boundary for Broward County. Flow in the canal is maintained chiefly by
ground-water inflow, however, considerable surface runoff is introduced during
rainy periods and water can be introduced from the conservation areas by
manipulating S-30, 0.75 mile east of Levee 33. Submerged sluice gates at S-29
are manipulated to provide maximum discharge for flood protection during
heavy rainfall and to prevent sea-water intrusion into the aquifer and into the
upper reaches of the canal during dry periods. The hydrographs in figure 15
indicate that as much as half the flow at S-29 is derived from ground-water
inflow or from lateral canals from Broward County upstream from the gaging
station at 67th Avenue. Little water enters the canal from Conservation Area 3
except by levee seepage.

operations, 1963-70.
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Figure 21. Location of recording tide gages in the Intracoastal Waterway.
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INTRACOASTAL WATERWAY

39

The Intracoaslal Waterway (fig. 21) borders the coast in Broward County
and is separated from the ocean by a narrow offshore bar locally known as the
beach. Tidal interchange between the waterway and the ocean is through the
relatively narrow Port Everglades and Hillsboro Inlets in Broward County, Boca
Raton Inlet in southern Palm Beach County and Bakers Haulover Cut in
northern Daoe County.

Tidal interchange between the ocean and the waterway through the Port
Everglades Inlet and then northward along the waterway is good. Seaward (low
from all the primary canals discharges into the waterway. Fresh water entering
the waterway from the mainland canals affects the water levels and salinity in
the waterway during high fresh-water discharge.

The Intracoastal Waterway is used extensively for boating and water sports
and shipping in Port -Everglades. In addition, some of the most intensely
developed urban and tourist areas in the nation border its 30 miles of low lying
shoreline.

Tidal data are available from four stations in Broward County and from
the U. S. Coast and Geodetic Survey Primary Tide Gage at Miami Beach (fig.
21). Tidal data are also available from stations maintained by the U. S.
Geological Survey or the Flood Control District at the salinity control structures
on the primary canals (fig. 8).

The tidal ranges at Port Everglades and Lauderdale by-thc-Sea arc
comparable with the range at Miami Beach (table 2). The range at Dccrficld
Beach is less because of the distance from the nearest inlets and the small size of
the inlets'. The range at Hollywood is less because of channel constrictions and
the distance from an inlet. Typical tidal fluctuations at Port Everglades,
Deerfield Beach and Hollywood are shown in figure 22.

The seasonal variation of monthly mean high water was less than 0.1 fool
along the waterway (fig. 23). The tides were highest in September and October,
the prime hurricane season. The elevation of mean half tide was higher along the
waterway than at Port Everglades Inlet due primarily to an increase in the height
of mean low water. The maximum difference between mean half tide (the
average of mean high and mean low waters) and mean water level at the five
stations was found to be 0.03 foot during the investigation.
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HILLSBORO RIVER
AT OEERFIELD BEACH

INTRACOASTAU WATERWAY

AT PORT EVERGLADES

AT HOLLYWOOD

1968

Figure 23. Seasonal changes of the monthly mean high and low-tide and
half tide at selected sites in the Inbacoastal Waterway (after
Schneider, 1970, Tigs. 3 and 4).
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To determine the time of high or low tide at a selected station, I he
correction shown in table 1 should be added to the time of predicted high or low
tide at Miami Beach (U. S. Coast & Geodetic Survey Tide Tables). The lime lag
at Port Everglades was negligible. The time lags for selected stations (fig. 8) in
the canal system are shown below.

jriMELAG

Hillsboro Canal
Middle River Canal
Plantation Canal
North New River Canal
South New River Canal

below control
below S-36
below S-33
below Sewell Lock
below S-13

High Tide

1 h 00 in
1 h 30 m

35 m
1 h 40 m
2 h 10 m

Low Tide
1 h 45 m
2 h 00 m
1 h 15 m
2 h 50 m
3 h 00 m

U.S. C MIAMI BEACH
ST a GEODETIC SURVEY

1969I soy

Figure 24. Effects of strong easterly winds Oct. 29-31, 1969 on tide
patterns at selected sites in the Intracoaslal Waterway
^Schneider, 1970, Tig. S).
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BISCAYNE AQUIFER

The Biscayne aquifer is the source of all fresh ground water in Broward
County and is composed chiefly of limestone, sandstone and sand (figs. 26-28)
of marine origin which range in age from (oldest to youngest) late Miocene
through Pleistocene. The aquifer is generally more than 200 feet thick along the
coast in Broward County, and 350 feet at one point in Pompano Beach. The
thickness of the consolidated limestone sections and the permeability of the
aquifer as a unit generally decrease to the north. The aquifer also thins westward
to about 70 feet at U. S. 27 in central Broward County and wedges out at the
surface near the Collier • Broward County line.
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Figure 27. Lithologic logs along line B-B' in figure 29.
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Most of the limestone beds in the Biscayne aquifer are capable of yicldini
large amounts of water to wells. Wells that tap the thick limestone in the dcepc
part (100-foot depths or more) near the coast, commonly yield more than 1,00(
gpm (gallons per minute). Most of the municipalities obtain water from th>

deeper part of the aquifer.

210 Figure 28. Lithologic logs along line C-C in figure 29.
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in the aquifer. Discharge from the aquifer is by evapotranspiration. by
ground-water flow to canals and to the sea, and by pumping from wells. Discharge
by ground-water flow and by evapotranspiration are greatest af ter periods of
rainfall when water levels are high; discharge by pumping from wells is greatest
during the dry season as a result of the influx of tourists and heavy irrigation use
when waterilevels are low. Well yield is only a small part of the total discharge
from tlie aquifer, but during the dry season its importance is amplified because ii
occurs when1 total recharge and aquifer storage are smallest.

The average annual rainfall of about 60 inches if distributed evenly over
the county would be equivalent to about 3,400 mgd. Evapotranspiration from
surface waters would return about 22 inches (1,250 mgd) to the atmosphere.
Evapotranspiration from the water table would return an additional 20 inches
(1,130 mgd) to the atmosphere (fig. 30). A very small part, probably l i t t le more
than 1 inch (60 mgd), would run off directly to the canals. Of the remaining 17
inches of water that enters the aquifer less than 2.5 inches is withdrawn for use
and about 14.5 inches is discharged to the sea by coastal canals (13.5 inches) or
ground-water outflow (1 inch). These figures are highly generalised and do not
take into account variations in rainfall due to both location and time and minor
changes in aquifer storage. Also, although not shown in the diagram, water
imported into the county by canals of the FCD system and introduced to the
aquifer plays an increasingly important part in the total flow system.

The foregoing summary indicates that much more water flows through the
aquifer than is withdrawn for all types of use. However, it should be noted that
water use is concentrated near the coast where supplies are most limited and that
conditions depicted in the diagram do no persist throughout the year; during
extended dry periods, when withdrawals are greatest, the only recharge available
is from canals of the water-management system.

WATER-LEVEL FLUCTUATIONS

Water levels in the Biscayne aquifer fluctuate over a wide range in response
to recharge or discharge and to a lesser extent to other factors such as tides,
earthquakes, and changes in atmospheric pressure. The greatest fluctuations, as
much as 5 to 10 feet per day, are caused by recharge from rainfall and by
pumping; but gradual changes in water levels caused by evapotranspiration and
normal ground-water outflow have an important effect on the amount of water
in storage in the aquifer.

Ground water is continually moving at rates dependent on the hydraulic
gradient and the permeability of materials through which it moves. Ground
water flows by gravity from areas of high water levels lo areas of low water
levels. In a restricted sense, low water levels are associated with discharge areas.
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irrigation range in depth from 40 to 60 feet. Drilling wells to these depths
insures an adequate supply of water when water levels decline regionally and also
less contamination from the land surface.

Most wells 3 to 6 inches in diameter are drilled by jet percussion, cable
tool, or rotary methods. Wells completed in unconsolidated material, are usually
finished with screens or slotted well casing. However, most wells are drilled until
a consolidated zone is reached, generally between 60-150 feet because the yields
from these zones arc higher than from unconsolidated zones. In the consolidated
/ones, wells are finished with 10 or 15 feet of open hole and yield as much as
1,000 gpm with about 3 to 6 feet of drawdown.

Large diameter wells (8 to 12 inches) are usually drilled in municipal well
fields and on large farms. When these wells tap the lower limestones of the
Biscayne aquifer near the coast, they generally yield more than 1,500 gpm with
only 3 to 6 feet of drawdown. Some of the municipal wells are finished with as
much as 40 feet of slotted casing surrounded by gravel packing to insure
maximum yield and long-term use of the well.

HYDRAULIC PROPERTIES

The principal hydraulic properties of an aquifer are its capacities to
transmit and store water, which are generally expressed as transmissivity (Theis,
1938, p. 892) and the storage coefficient. The most commonly used method for
determining these properties is an aquifer test, whereby the lowering of water
levels by pumping is related both to distance and to time.

Aquifer tests have been made near the coastal reach of the Snake Creek
Canal (Leach & Sherwood, 1963), and along Levee 30 (Klein and Sherwood,
1961), in north Dade County, and in the Fort Lauderdale Dixie (Vorhis, 1948)
and Prospect (Sherwood, 1959) well fields, and the Pompano Beach and
Deerfield Beach well fields (Tarver, 1964). |

Transmissivity and storage coefficient were computed from the Snake
Creek Canal tests as 2.0 to 2.5 mgd per foot and 0.1 to 0.2, respectively, and the
leakage coefficient (Hantush, 1956, p. 702) ranged from 20 to 30 gpd per square
foot per foot of head differential. The magnitude of the leakage coefficient
indicates that infiltration would occur readily from surface water sources such as
the Snake Creek Canal. Underseepage tests made in a small area along Levee 30
near the inland end of Snake Creek Canal indicate a transmissivity of 3.6 mgd
per foot. The aquifer in this area is composed chiefly of solution-riddled
limestone which extends to a depth of about 55 feet below land surface.
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An early aquifer test using supply wells in the Fort Laudcrdule Dixie well
field indicated a transmissivity of 1.2 mgd per foot. In the Prospect .well field
test, selected municipal supply wells were pumped and other supply wells were
used for observation of the water level responses; transmissivity ranged from 2
to 3 mgd per foot. The apparent storage coefficient was approximately 0.015.
and the leakage coefficient was about 1 gpd per square foot per foot of head
differential.

Muncipal supply wells were also used for tests in the Pompano Beach ami
Deerfield Beach aquifer tests. In the Pompano Beach test, transmissivity am
storage coefficients were 1.4 mgd per foot and 0.34, respectively. The leakagi
coefficient was not computed. At the Deerfield Beach test, transmissivity am
storage coefficients were 0.4 mgd per foot and 0.0004, respectively. Geologii
data indicates that the low values for the hydraulic characteristics in tlu
Deerfield Beach test were due to the development of the supply wells in ;
relatively thin limestone bed in the upper part (80 feet) of the aquifer which i
overlain by calcareous sands of low permeability. Additional wells, nearby
bottomed in a deeper (110 feet) and thicker limestone yield greater quantities o
water with considerably less drawdown indicating higher values for the hydrauli .
characteristics. Thus it appears that the Deerfield Beach test is onh
representative of a small area, where the upper limestone aquifer is confined
while the aquifer in general is unconfined.

The differences in tranmissivity for the four tests indicates that th>
potential for development of the Biscayne aquifer generally decreases in
northerly direction in Broward County. This is due primarily to a decrease in th
permeability of the consolidated section of the aquifer as both the porosily an.
interconnection of the pores spaces decrease with increased sand content in tli
limestone beds. The aquifer is thickest in the northeastern part of the comus
but conversely, the transmissivity is the smallest.

Water-level and aquifer-test data indicate that the Biscayne aquifer exhibit
different characteristics under static conditions (nonpumping) t h a n . mule
pumping conditions. Under static conditions, the water level in a shallow we
will be at the same elevation as the water level in an adjacent deep we I
suggesting that the entire aquifer is under unconfined conditions, llowevei
when the deep (100-150 feet), highly permeable zones of the aquifer at
pumped, water levels in deep wells as much as 1,000 feet away show a
immediate rapid decline and the levels in shallow wells much closer to Ih
pumping wells show no immediate effect. Levels in these shallow wells do sho\
a long-term drawdown of several feet. Thus, in aquifer tests of short duralio
(less than 24 hours) the zone in which the supply wells are developed reacts as
confined aquifer overlain and partly confined by a leaky roof of less pcrnicabl

beds.
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The high leakage and storage coefficients in (he test at Snake Creek Canal
indicates Ihu t the overlying semiconfining beds are more permeable than are
similar beds in central and north Broward County and that the aquifer in south
Broward responds to pumping much more as nonartesian aquifer than it does in
other parts of (he county.

FLORIDAN AQUIFER

The Floridan aquifer is a thick section of carbonate and evaporitc rocks
underlying all of Florida and parts of Georgia and Alabama. In southeastern
Florida the aquifer underlies a thick section of impermeable marl and clay at
depths below 900 feet and extends to depths of more than 3000 feet. It is
composed primarily of a system of limestones of varying permeability which dip
eastward and southward and are thought to intersect the ocean bottom several
miles offshore along the Continental Slope.

The aquifer is confined except in the recharge area where the overlying
confining materials arc very thin or absent.

In Broward County, svater in wells that tap the Floridan aquifer will rise
almost 40 feet above msl. Flows range from 75 gpm to over 2,000 gpm and
average about 750 gpm (Parker, 1955, p. 191). The water is highly mineralized,
containing more than 1,500 ing/1 (milligrams per liter) of chloride, 3,500 mg/l
dissolved solids, and is sulfurous, hard, and corrosive. These characteristics
greatly l imi t the use of the water from this aquifer for most purposes.
Nevertheless, study is being directed toward determining the feasibility of using
the aquifer for fresh-water storage and as a source of water for desalination in
I he upper less mineralized zones. One well near Lake Okeechobee is currently
disposing of industr ia l wastes in the highly permeable "boulder zone" of the
Floridan aquifer with apparent success. A similar well in Miami is used as a
disposal well for treated sewage eff luent . Current studies are designed to more
accurately define the zonation and hydraulic characteristics of the Floridan
aqui fer in the hydrologic system of southeastern Florida.

I
WATER QUALITY

The chemical or physical quality of water generally is as important for
most uses as its availabil i ty. Rainfall , the original source of water supplies,
contains fewer impurit ies than water in most other parts of the hydrologic cycle.
It contains only minute quantities of dust, dissolved gases, and wind-blown salt
from the atmosphere. When rain strikes the ground, it comes into contact with
many soluble materials and, aided by carbon dioxide absorbed from the air and
soil, it begins to dissolve and pick up a wide variety of chemical and organic
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constituents. The type and amount of dissolved matter in natural waters,
depends on the materials contacted and the length of time involved in the
movement of water through the rocks and soil and down the streams. Domestic
and industrial wastes as well as sea water are also sources of mineral or biological
contamination of streams and ground water.

NATURAL CONSTITUENTS

The chemical quality of the water in the interrelated surface and
ground-water flow system in Broward County is generally good. The source of
the water in the system is local rainfall or rainwater conveyed into the area by
the regional canal network. The water often shows a mixture of ground-and
surface-water characteristics because of the free interchange of water between
the canals and the permeable limestone of the Biscayne aquifer.

GROUND WATER

The chemical characteristics of ground water in the county are influenced
chiefly by soluble limestones and calcareous sand in the Biscayne aquifer. The
water is generally hard, calcium bicarbonate in type with varying quanti t ies of
iron in most areas. Mineralization generally increases inland and svith depth in
the aquifer. Water of the best quality occurs in coastal areas where the aquifer
has been flushed by the inf i l t ra t ion of rainfall . This is especially true along a low
coastal ridge in the Pom pa no area where a thick section of permeable sand
occurs in (he upper part of the aquifer.

The chemical characteristics of water at different depths throughout the
county were determined by the analysis of water samples from existing wells at
known depths and from samples collected at different depths during the dri l l ing
of lest svells. Table 3, adapted from Grantham and Sherwood (1968),
summarizes the results of analyses of samples from the wells shosvn on figure 43.

• Dissolved solids, hardness, and iron in ground water vary wi th depth in
eastern Broward County as shown on the maps in figure 44 (adapted from
Grantham and Sherwood, 1968). The relatively low dissolved solids and hardness
in water in the Ft. Lauderdale area indicates the effects of Hushing by t i n -
circulation of ground water caused by drainage to the canals and recharge by
rainfall. The consistently high concentrations of dissolved solids at depths below
200 feet indicates that there is much less circulation at those depths and thus
more time for the water to dissolve minerals from the aquifer materials. The
similarity between dissolved solids and hardness" i l lustrates that calcium and
bicarbonate dissolved from the limestone are the major const i tuents of na tu ra l
waters in the county. The ground water of Broward County ranges from hard to
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very hard and is hardest in the northern part of the county. The iron content of
ground water varies areally and with depth in the aquifer. As seen on the map,
the iron concentration increases to the south and west and with depth. Also, it is
apparent that the iron content in water throughout most of the county is higher
thun the concentration (0.5 mg/l) required to stain plumbing fixtures.

Figure 43. Location of water sampling stations shown in tables 3 and 4.
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Water in the Floridan aquifer is highly mineralized, has hydrogen sulfide
gas in solution, and thus of slight value for normal use; however, the large
quantities of water available and the excellent storage capacity of the aquifer
seem to warrant much further investigation of potential uses. The aquifer yields
artesian water whose chloride content ranges from about 1,500 mg/l in the
upper producing zones to 18,000 mg/l sea-water concentrations near the
bottom. The water is corrosive to metal. However, because wells in the Floridan
aquifer flow freely and the water temperature is constant, the salty water has
been used for industrial cooling and air-conditioning as well as for swimming
pools, flushing wastes, and for irrigation of golf courses. Although it may not be
feasible at present to use this water for more purposes'than those just stated it
has an excellent potential for use in future years when maximum growth is
attained and all fresh-water resources are fully managed in the county.

In the Pompano Beach area a utility company uses two 18-inch wells more
than 1,000 feet deep for effluent disposal. About 500,000 gallons of treated
sewage are pumped into these wells each day against a head of about 30 feet.
This same technique is being used or planned for use in other sections of the
Stale to dispose of municipal and industrial wastes to prevent pollution of the
streams and shallow ground water.

Because of the excellent storage capacity of the aquifer, especially the
cavernous zones (boulder zone) below the 2,500 foot depth, the Floridan
aquifer may have excellent potential for storing fresh water for retrieval.
Depending upon (he confining characteristics of intervening beds in the aquifer
it is conceivable that fresh water could be safely stored in the upper low chloride
zones and waste effluent injected into the lower cavernous zones. Safe use of the
aquifer for this purpose would depend on detailed knowledge of its hydraulic
properties.

SURFACE WATER

The chemical quality of the water in the canal system varies widely with
extremes in discharge caused by rainfall and operation of water-control
structures. During high discharge most of the water is surface runoff from inland
areas and is highly colored but only slightly mineralized. During low discharge
much of the water is derived from the more mineralized ground-water inflow
and the amount of dissolved solids increases. Upstream from the salinity
controls, the water in the canals is fresh and is therefore a major source of water;
downstream, the water is generally salty except during periods of high discharge.

Water in the controlled canals is not used directly for municipal or
domestic supplies, but infiltration from the canals supplies replenishment to

74 BUREAU OF GEOLOGY

Figure 44. Variation in dissolved solids, haidness and iron in ground waler
of eastern Broward County, 1964 (adapted from Craiilliam and
Sherwood, 1968).
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HYDROLOGY OF THE BISCAYNE AQUIFER
IN THE

POMPANO BEACH AREA,
BROWARD COUNTY, FLORIDA

By
George R. Tarver

ABSTRACT

The Biscayne aquifer is the only source of fresh ground water
in northeastern Broward County, Florida. The aquifer extends
from the land surface to a depth of about 400 feet and is composed
of quartz sand, calcareous sandstone, and sandy to nearly pure
limestone. Replenishment to the aquifer is chiefly by local rainfall.
The permeable rock zones are erratic in their occurrence within
the aquifer, but they are generally more prevalent and thicker at
greater depths. Small water supplies can be obtained from thin
permeable lenses that generally occur at depths less than 60 feet.
Large water supplies can be obtained from wells drilled to thick
permeable layers that occur at greater depths. Many of the large
wells yield 2,000 gpm (gallons per minute) with less than 4 feet of
drawdown.

Chemical analyses of ground-water samples show that the water
is hard and is high in iron content, but is easily treated. Periodic
analyses of the chloride content of the ground water show that
some areas near the Intracoastal Waterway and uncontrolled
reaches of major canals become increasingly salty when water
levels are lowered. Data collected from test wells indicate that
during 1960-61 salt-water encroachment was of no major signifi-
cance to the Pompano Beach well field.

Aquifer test data indicate that the coefficient of transmissibility
is about 1,500,000 gpd (gallons per day) per foot and the coefficient
of storage is about 0.30. The test data also indicate that the more
permeable rock layers act initially as an artesian system, but with
continued development change to water-table conditions, at which
time the entire aquifer reacts as a hydrologic unit.

Water-level, rainfall, salinity, and quantitative data indicate
that much larger quantities of water can be obtained from the
ridge area provided that well spacing is adequate, pumping is
regulated, and salt water in canals is controlled.
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GEOGRAPHY

LOCATION AND GENERAL FEATURES

The Pompano Beach area in this report includes the area of
study shown in figure 1. The area comprises about 60 square miles
and is bounded on the north by the Hillsboro Canal, on the west
by the Everglades and Conservation area 2, on the south by Canal
C14 (Pompano Canal), and on the east by the Atlantic Ocean (fig.
2).

POPULATION

The area has experienced a tremendous influx of people since
1950. In 1950, Pompano Beach and Deerfield Beach had a combined
population of 7,770 and the entire study area probably had less
than 10,000 people. The area has changed from a rural economy
to a tourist and retirement center with a population of 60,000 in
1960, an increase of 600 percent in 10 years. The projected popu-
lation increase has been estimated at about 12 percent per year
during the 1960's.

CLIMATE

The climate of Pompano Beach is subtropical and generally
quite humid. The average monthly temperature ranges from
65.4°F to 81.7°F. During the period 1950-60 the average tempera-
ture was 74°F, and the average monthly rainfall was 64 inches.
The highest temperature and heaviest rainfall generally occur
during May through October, and the lightest rainfall occurs
during the winter. The average temperature and rainfall data
given in table 1 were furnished by the U.S. Weather Bureau.

TOPOGRAPHY AND DRAINAGE

The study area is part of the Atlantic Coastal Ridge, which is
bounded on the east by the Atlantic Ocean and on the west by the
Everglades. The land surface rises to about 22 feet above msl
(mean sea level) at the crest of the ridge, which is about 2 miles
inland and is parallel to the coast. The ridge is mantled by white
quartz sand, which is thickest at the crest and thins to less than
5 feet in the backswamp area where it is underlain by a thin
permeable limestone layer.

Pompano Beoch orec

BROWARD CO

Figuic 1. Peninsular Flor
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TABLE 1. Average Monthly Temperature and Rainfall at Pompano Beach, •
1950-60

Month

January
February
March
April
May
June
July
AuRUSt

September.
October
November
December
Yearly avernce

Temperature °F

65.4
67.6
09.5
7S.7
76.9
79.8
81.2
81.7
S0.fi
7fi.C.
72.1
B7.1
74.4

Rainfall (inches)

2.02
2.34
3.00
4.25
5.49
7.19
5.99
6.90

10.60
9.10
3.48
3.40

63.76

Pompano Canal on the south. These major canals flow eastward to
the ocean (fig. 2).

The Hillsboro and Pompano canals drain water from the
Pompano Beach area and they are also a part of the Central and
Southern Florida Flood Control District network of canals that
drain parts of the Everglades. The flow of the Pompano Canal is
controlled by a spillway structure a short distance east of the
Florida East Coast Railroad, and a gated dam 2 miles farther up-
stream (fig. 3). During periods of heavy rainfall, these structures
are adjusted to prevent local flooding; however, during most of the
year they are operated to hold high stages in the canal. Major
floodwaters in the western area are removed by the diversion canal
south of the Pompano Canal (fig. 3), and through the Hillsboro
Canal in the northern part of the area. The Hillsboro Canal is
controlled 2 miles upstream from the Florida East Coast Railroad.

The west slope of the ridge area drains to the backswamp area;
the east slope of the ridge drains to the Intracoastal Waterway.
In recent years drainage east of the ridge divide has been highly
developed to accommodate urbanization, and the area now drains
to the Intracoastal Waterway through storm sewers, streets west
of U. S. Highway 1, and by a massive system of finger-canals east
of U. S. Highway 1 (fig. 3).

BISCAYNE AQUIFER

The Pompano Beach area is underlain by the Biscayne aquifer
which is composed chiefly of permeable limestone, sandstone, and
sand that range in age from late Miocene through Pleistocene. The



8 FLORIDA GEOLOGICAL SURVEY

Biscayne aquifer is thickest near the coast, where its base is about
400 feet below msl, and it thins to the west. Hydrologically the
aquifer is a unit, but geologically it comprises the following
formations: Tamiami Formation, upper Miocene; Anastasia
Formation, Pleistocene; Miami Oolite, Pleistocene; and Pamlico
Sand, Pleistocene. The entire section of sediments in this area
probably is of marine origin. The Biscayne aquifer is underlain
to a depth of 950 feet by a massive section of marine sediments
of middle and early Miocene age that are predominantly greenish
sandy clay and marl of low permeability. This material forms the
upper confining layers for the Floridan aquifer, a regional artesian
system which, in the Pompano Beach area, yields salty water to
flowing wells.

Detailed lithologic logs of four test wells in the Pompano Beach
are a are given in the section of well logs.

GEOLOGIC FORMATIONS COMPOSING THE BISCAYNE
AQUIFER

TAMIAMI FORMATION

The Tamiami Formation is the oldest and lowest formation in
the Biscayne aquifer. As redefined by Parker (1951, p. 823), it
includes all the upper Miocene material in southern Florida. The
Tamiami Formation ranges in composition from pure quartz sand
to nearly pure limestone, which is generally white to gray in color.
Rock layers are formed at random depth but they cannot be corre-
lated over large areas because wedging and lensing of the sediments
is common. The percentage of carbonate material in the sediments
shows a general increase with depth.

The numerous indurated zones are quite permeable, and open-
end wells in the limestone layers are capable of yielding large
quantities of water. The formation is tapped by only a few wells
because equally good water and comparable yields can be obtained
from wells that penetrate shallower limestones in the Anastasia
Formation.

ANASTASIA FORMATION

The Anastasia Formation of Pleistocene age was named by
Sellards (1912, p. 18) after studying coquina pits at St. Augustine,
Florida. Since 1912, the formation has been noted along the coastal
ridge as far south as Dade County. In the Pompano Beach area
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the formation overlies the Tamiami Formation and is covered by
the Pamlico Sand and the Miami Oolite. The Anastasia Formation,
as defined by Schroeder (1958, p. 21), includes all pre-Pamlico
marine deposits of Pleistocene age along the coastal areas. It
consists of heterogeneous mixtures of very fine to very coarse quartz
sand, finely broken shells, and redeposited calcium carbonate either
in the form of calcite crystals or as cryptocrystalline cementing
materials. The colors range from white to gray or tan.

The indurated zones are generally highly permeable and yield
very large quantities of water (2,000 gpm) to open-end wells. The
Anastasia Formation is the most important component of the
Biscayne aquifer in the Pompano Beach area.

MIAMI OOLITE

Miami Oolite was named by Sanford (1909, p. 211-214) and
redefined by Cooke and Mossom (1929, p. 204-207) to include all
the oolitic limestone in southern Florida. The Miami Oolite of
Pleistocene age, overlies the Anastasia Formation in the Pompano
Beach area and is covered by the Pamlico Sand. It is fairly per-
sistent west of the coastal ridge but occurs discontinuously in the
ridge area along the Pompano and Hillsboro canals. The formation
is a sandy, oolitic limestone containing many pelecypod shells. It
is a white thin-bedded to massive, very permeable limestone which
may occur locally as a solid rock to a depth of 40 feet below the
land surface.

Where the rock is appreciably thick it is an excellent aquifer,
but because it is discontinuous very little water is derived from it.
The Miami Oolite is strip mined and used extensively as road base
building material, and decorative building stone.

PAMLICO SAND

The Pamlico Sand is a late Pleistocene terrace deposit of marine
origin. Parker and Cooke (1944, p. 74-75) extended the term
Pamlico Sand from North Carolina to southern Florida, and defined
it to include all the marine Pleistocene deposits younger than the
Anastasia Formation. The Pamlico Sand blankets the study area
except in the north-central part, where the Miami Oolite crops
out. The sand west of the ridge is generally 2 to 5 feet thick, and
on the ridge it attains a maximum thickness of 18 feet. It is very
fine to coarse, mostly of medium size, subangular, and contains
varying amounts of iron oxide.
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Numerous sand-point wells completed in this material will yield
small quantities of water (50 gpm or less), which commonly has
a high iron content.

GROUND WATER

Ground water is the subsurface water in the zone of saturation,
the zone in which all pore spaces are filled with water under greater
than atmospheric pressure. The chief source of ground-water re-
plenishment in the Pompano Beach area is local rainfall. Part of
the rainfall is evaporated, part is absorbed by plants and transpired,
and a part is lost by surface runoff; the remainder infiltrates
downward to the zone of saturation. After entering the zone of
saturation, ground water flows by gravity from areas of recharge,
where water levels are high, to areas of discharge, where water
levels are low. A formation, group of formations, or part of a
formation within the zone of saturation that is capable of
transmitting water in usable quantities is called an aquifer.

..'

OCCURRENCE OF GROUND WATER

Ground water in the Pompano Beach area occurs under both
water-table (nonartesian) conditions and artesian conditions.
Where water occurs in an unconfined aquifer and its upper surface
is free to rise and fall, the aquifer is referred to as a water-table
aquifer and its upper surface is the water table. In the Pompano
Beach area all fresh ground-water supplies are derived from the
Biscayne aquifer, a water-table aquifer.

Ground water contained in an aquifer that is confined by
impermeable beds, and that is under sufficient pressure to rise
above the top of the aquifer, is defined as artesian water. The
height to which the water will rise in a tightly cased well that
penetrates an artesian aquifer is the pressure, or piezometric,
surface. Artesian ground water occurs beneath the area but the
top of the artesian (Floridan) aquifer is about 950 feet deep and
contains salty water.

RECHARGE AND DISCHARGE

The Biscayne aquifer is recharged by rainfall and by surface
water pumped into the area through canals. About 50 percent of
the rainfall (estimated by Parker and others, 1955, p. 221, for a
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discharge. The losses are greatest during the rainy season in late
spring to early fall when temperatures and water levels are highest.

Evidence of the discharge of ground water into canals is shown
by the periodic changes in the quality of the water in several
canals in the area. Figure 4 compares the chloride content of the
water from two observation stations (G13-007-SW1 and 613-008-
SW2) along the lower controlled reach of the Pompano Canal
during 1960-61. Throughout most of the sampling period the water
at station 613-007-SW1 had a slightly lower chloride content than
the water at station 613-008-SW2. The chloride content is lowest
during the rainy seasons and highest during dry seasons. Water
moving from the west in the Pompano Canal generally contains
more salt than does the ground water in the Pompano Beach area.
During wet periods, such as July to October 1960, a large part of
the increased flow of the Pompano Canal was the result of heavy
ground-water discharge into the canal in the Pompano Beach area
which caused dilution of the canal water as it moved to the ocean.
During the ensuing dry season of 1961, a large part of the canal
flow was contributed by areas west of Pompano Beach, as a result
the chloride content of the canal water increased.

Figure 5 shows the chloride content of the surface water at
points in major canals, irrigation laterals, and ponds or rock pits
June 5-6, 1961. The distribution shows that the chlorides are
higher in the western areas than they are near the coast. In the
Hillsboro Canal, water entering the area from the west contained
74 ppm (parts per million) of chloride and was diluted by ground-
water discharge along the lower reach to 64 ppm at the control
dam. Similarly, the water in the Pompano Canal was diluted from
80 ppm of chloride at the western edge to 30 ppm above the control
in Pompano Beach.

WATER USE

The greatest use of ground water in northeastern Broward
County is for public supplies. During 1960-61 the total pumpage
for public supplies in the area was 7 to 8 billion gallons (fig. 6).
In 1961 the municipalities pumped about 4,3 billion gallons, at a
rate of about 12 mgd (million gallons per day); about one-half
was used for lawn irrigation.

The maximum withdrawals normally are during the winter
season, when the population is greatest, when the rainfall is least,
and when irrigation is heaviest. The normal condition seldom
exists; therefore, during some years the largest withdrawals are
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QUALITY OF WATER

The chemical quality of ground water depends upon the amount
and type of constituents contained in the recharge, the composition
and solubility of the rocks through which the recharge moves, and
the presence of connate water in the aquifer. In the Pompano
Beach area rainfall is the principal source of recharge. As the
rainfall infiltrates to the water table it acquires organic acids and
dissolves calcium carbonate from the rocks which imparts hardness
to the water. The occurrence of connate water and the encroach-
ment of sea water into the aquifer will be discussed under another
section.

Ground-water samples were collected from wells at several
locations and from different depths in some wells in the Biscayne
aquifer. _The samples were analyzed by the U. S. Geological Survey
and are presented in table 2. Included also are other analyses made
by the General Development Corporation and the Florida State
Board of Health. The analyses show that the ground water is hard,
but is suitable for most uses, without being treated, or with
relatively simple treatment.

Iron derived from iron-bearing minerals within the aquifer or
from the action of iron-fixing bacteria is the most noticeable and
objectionable constituent in the ground water of this area. Un-
treated ground water used for lawn irrigation has caused iron
staining on shrubs, trees, sidewalks, and houses. In the samples
analyzed iron was present in amounts ranging from 0.01 to 4.3
ppm. Iron in concentrations in excess of 0.3 ppm is objectionable in
water used for public supply, and in concentrations in excess of
about 0.5 ppm it imparts a noticeable taste to the water. The
amount of dissolved iron in ground water in the area is very erratic
and cannot be predicted with any accuracy even for short distances
horizontally or vertically. Iron is most easily and inexpensively
removed by aeration and filtration in the large volumes used by
municipal supplies.

Hardness is caused by calcium and magnesium dissolved from
shell material, limestone, and dolomite in the aquifer. Water having
a hardness in excess of 120 ppm is considered hard. Hardness of
the water samples ranged from 22 to 316 ppm. The hardness is
generally low in the sand ridge area at shallow depths and generally
high in the west and at greater depths in the aquifer. This is com-
patible with the character of quartz sand which is the main
component of the aquifer at shallow depths in the ridge area and
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INTRODUCTION

The principal source or freshwater in southeast Florida IN the surficial aquifer
system. The Bi&caync aquifer, the major and only formally named aquifer of ihis
system. is a highly permeable limestone and sandstone unit Ihat occurs ai or near
land surface in most of Broward County (Parker and other*, 1955). In Broward
County, unnamed hydrogeologic units of low to relatively high permeability
were penetrated below the Biscaync aquifer and laterally where it pinches out.
These unnamed hydrogeologtc units are hydrologically contiguous with the Bis-
cay n« aquifer and. together, they constitute the surficial aquifer system. The
base of (he surfkial aquifer system is delineated at the top of a thick sequence of
a relatively impermeable clay and Kilt unit in the lower part of the Timiami For-
mation or in the Hawthorn Formation.

This report describes (he geologic framework of the surficial aquifer system in
Broward County. Kla. (fig. I). It is part of a long-term intensive study begun by
the U.S. Geological Survey in 1979. in cooperation with \he South Florida Water
Management District, to describe the geology, hydrolofic characteristics, and
the ground-water quality of the \urficial aquifer system in southeast Florida,.

Twenty-seven test wells were drilled completely through the surficial aquifer
system and into the underlying, relatively impermeable, units of the Hawthorn
Formation to obtain the data needed to describe the geology of the vurfictal
aquifer system. The test wells were drilled by the reverse air, dual wall method.
This method provided geologic samples superior to those obtained by most other
methods in that the samples were uncontaminated by drilling fluid and were
large enough for describing sedimentary and netrographtc characteristics. Dei ail-
ed lithologic logs were made from lock cutting* and cores obtained from these
welK and are presented m this report. These logs were used to prepare geologic
sections that show the litholngic variations, thickness of the lithologic units, and
different geologic formations Ihat comprise the aquifer system.

NU:THOI>S
The liihologic logs were made from microscopic examination of the well cut-

tings and cores collected during the drilling phase. Other methods, such as stains.
dilute hydrochloric acid tests, and petrographic thin sections, were used when
additional aid in identifying and describing the sample was needed. Folk's 1962
classification of carbonate rocks was used in classifying rocks with a calcium car-
bonate conient of 50 percent and greater (Folk, 1968). The standard Wentwonh
terrigenous gram-size classification (Pettijohn. 195 "7. p. 27) was used in classify-
ing sediments and rock*, consisting r>f less than 50 percent calcium carbonate. A
modifying term was added to the description of the terrigenous samples if a
foreign sire content greater than 10 percent was present. A siliy sand contains
over 10 percent silt, a cla>c\ sill contains over 10 percent cla>, and a sandy clay
contains over 10 perccm sand. The same principle was utili/ed for carbonate
rocks, so that a sand\ hmcsioiu* contains more than 10 percent sand. The
percentage of a given constituent wa\ determined by using the "Comparison
Chart for Visual I'erce-ntage o) F.Mimaiion'* from Terry and Chilingar (in
Schollc. 19T8.
P. \v The cortMuucni rock fragments <RF| found in some samples are noted in
the lithologK descriptions in the abbreviated form RF. The colors indicated by
the chart numbers in parenthesis are based on the "Rock -Color Chart" by God-
dard and others (1948) and were assigned while the samples were damp.

The surficial aquifer system m Broward County is composed of limestone,
sandstone, sand, \hell. timcmud. silt. clay, and an admixture of these materials.
These sediments weie deposited during the Pliocene through Pleistocene Epochs
(Parker and others. 1955. p 1N)| and were assigned 10 the following general
stratigraphic sequence from bottom to top. however, some units are equivalent:
Tamiami Formation. Caloosa hatcher Marl, Fort Thompson Formation. Key
Laifo Limestone. Anastaua Formation. Miami Oolite, and Pamlico Sand. The
Caloosahatchee Marl occurs as crmional remnants in southeast Florida; in
Broward Count > (Schmedcf and others. I95R. p. I t ) , it has been reported only in
the extreme northwestern pan of the county. The Caloosaha tehee Marl was not
encountered in any well drilled during the present study.

The geologic actions A-A 10 OD ' on sheet* I and 2 show some of the varia-
tions m the wedge of sediments that make up the framework of the surficial
aquifer system. The aquifer system is thickest along the coasi where in some
areas it may exceed 400 feet in thickness and gradually thins inland toward the
west and southwest where it is about 160 feet thick. The aquifer system is com-
prised of distinct lithologic units thai show numerous fanes changes that were
brought about primarily by changes in sea level. A distinct contrast exists m
Inhologies between western and eastern Broward County defined, respectively.
as the area west of and under trn water conservation ate.iv and the area cast of
U.S. Highway 44) (fig. 1). In the western part of the countv, the aquiler system
is primariK composed of limestone, sand, limemud. and cla>. but the eastern
part is primarily composed of sandstone, sand, sandy limestone, and silt (sec
sheets I and!, sections A-A to D-D'). The transition between the predominant-
ly carbonate and predominantly clastic aicas lies between the waicr conservation
areas and U.S. Highway 44 1.

The uppermost litholngic unii of the aquifer iViictn in western Hraward Coun-
ty usually consists of pale-orange to yellowish-brown, moitled. well -cemented
limestone thai contains abundant specimens of the freshwater gastroptK)
Hflisomo sp. and has undergone diagnesit as a result of prolonged contact with
slowly moving water. Thr limestone exhibits features of dissolution, replace-
ment. and reprectpiiation of caiciie as can; veiling cement. Iron oxidr stains
and calcreu CTOM indicate tha: the limestone ha^ hren subaerially exposed. This
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m the sand unit i i torrruiK'n

and Cooke (1944. p. **-))?) tinned irmJav t o t n c lUwuu-in I ornutmn flic
cla> is shghilv calcareous and (trades ,mo Jj>cv Ml: .mO s.li low.ud ihc easi
where n was over )00 !eei Mo* land surtjce m tesi wclUi :MMshcct I.MMIOM
C-C': sheet 2. section C.-G \ In manv of the »clls drilled, u was diltKiilt to dil
fcrenliate between the lamiami ^li *nd 'he Hawthorn sill without a JeuileJ
foraminferal stud> In these welK. ihc symbol ' lih" w;is u-.cd for 1 aniunn l-or-
manon and Hawthorn I urination iinilillercnuatcd Ihc sill and cla> unit was
not penetrated in test wells near the «.oa\i. two ol which ueie drilled 10 a max-
imum depth of J7f» feet below land surface (sheet 2. section H-H '). ApparcmK,
the sill and clay unit grades laterally into impure Hawthorn limestone in this
area.

The part of the surftcial aquifer s\siem that extends from the coast to the
eastern edge of the water conservation areas primarily consists of heach and in-
ner shelf deposits such as sand, \anUstone. and sandy shelly limestone. The up-
permost pan of the surficial aquifer svMem throughout that pan of Broward
County consists of a pale-orange to brown quart/ sand ihai ranges from very
coarse to ver> fine grained but is moderately to well sorted toward the medium
sand-size fraction. This sand ranges in thickness from a minimum of 5 feet 10 a
mammum of 52 feel m the vicinity of well G-2J27 (sheet 2, sections D-D' and
G-G'J. This sand was called the Pamlico Sand h> Parker and Cooke (1944.
p. 75).

In test well G-2347 (sheet I. section C-C '). a 13-foot thickness ol the oolitic
and bryo/oan limestone facics ol the Miami Oolite occurs at land surface. Well
G-2347 was the only well drilled during this investigation that penetrated the
Miami Oolite. Peirographic thin sections made from this limestone show that
fine-grained angular quum forms ihe nuclei of the ooids. A 21 Hoot laser of
fine-grained quaru sand lies below the oolitic limestone. The sand grade* into
clay and limemud toward its ba&e and contains approximately 3 to 10 percent
ooids. This sand layer is considered in this report to be a pan of the Miami
Oolite.

The Key Largo limestone underlie*! this sand unit m well G-2M? and also was
penetrated near the coast and southeast Broward Counts- in wells G-2321.
G-2328. and G-2344. The ke> Largo is a highly crystalline, reefal limestone
deposit that contains coraK (including Monasireo sp.|, Halimeda fragments, and
mollusk*.

Below the Pamlico Sand and interfmgenng with the Key Largo limestone and-
Miami Oolite m east Broward County are numerous layers and lenses of sand,
shelly sand, shelly and nodular sandstone, and sandy limestone. These inter-
bedded materials are part of the Anasiasia Formation and are thickest in the
northeastern pan of the county where the Anasiasia Formation is over ISO feet
below land surface The Anastasia formation thins toward the central and
southern pans of the county where it mierfingers with the Fort Thompson For-
mation. Lying unconformably beneath these sediments arc thin layers of
limestone of the Tamiami Formation (similar to that found in west and central
Broward County) mierbedded with a sandstone and sand facics of the same for-
mation. These materials are underlain by a relatively impermeable silt unit that is
of Miocene age<F.W. Mcyer. U.S. Geological Survey, oral commun.. 19K3) and
whose top forms the base of the surficial aqutler system m cast Broward County.

In the coastal areas (sheet 2. section H-H ') instead of the sill unit, there occurs
a loosely cemented, pale-green limestone which is probahlv of Hawthorn age; it
was encountered at depths ranging from 300 to 480 feet below land surface. The
limestone consists of fos&iliferous micrites and intramicriics that arc abundant m
mollusks and planktonic forammifers. This limestone unit is the base of ihc
aquifer system in the coastal areas (J.t. Hsh. US. Geological Survcv. oral com-
mun., 1983).
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GEOLOGY OF THE SURFICIAL AQUIFER SYSTEM

BROWARD COUNTY, FLORIDA

LITHOLOGIC LOGS

By Carmen R. Causaras
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Lithologic Log of Well G-23A7

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick- Depth, feet
ness below land
(feet) surface

Fill. 4 0-4

Limeraud, olive-gray (5 Y 4/1); sandy micrite; about 20 percent 3 4-7
quartz, medium to fine grained, well sorted (fine), sub-
rounded to rounded; interbedded with about 40 percent lime-
stone mixture, yellowish-gray (5 Y 8/1); unsorted biosparite,
mollusks and abundant bryozoans; neomorphic and cavity-fill-
ing calcite are present in matrix; well cemented; and sandy,
fossiliferous oomicrite, mollusks; about 20 percent quartz,
fine grained, subangular to subrounded; moderately cemented,
friable.

Limestone, very pale orange (10 YR 8/2); sandy, sparse oomi- 7 7-14
crite, pelecypods; about 20 to 25 percent quartz, medium to
fine grained, well sorted (fine), subrounded; moderately ce-
mented, friable.

Limestone, very pale orange (10 YR 8/2); fossiliferous oomi- 3 14-17
crite grading into a sandy, fossiliferous oomicrite, pelecy-
pods (smooth white tests); about 30 to 35 percent quartz as
above; and an oosparite, cavity-filling calcite cement is
present; moderately (friable) to well cemented.

Sand, very pale orange (10 YR 8/2) to pale-yellowish-brown (10 7 17-24
YR 6/2); quartzose, coarse to very fine grained, well sorted
(fine), angular to subrounded; about 3 to 10 percent ooids,
medium to fine grained, well sorted (medium), well rounded;
about 3 to 10 percent clayey micrite, not cemented.

Sand as above, dark-yellowish-brown (10 YR 4/2); about 5 to 10 3 24 - 27
percent silty, calcareous clay; about 3 percent ooids.

Sand as above, dark-yellowish-brown (10 YR 4/2) to grayish- 10 27 - 37
orange (10 YR 7/4) to very pale orange (10 YR 8/2); about 3
to 5 percent phosphorite and heavy minerals, fine grained,
subangular to well rounded; about 3 to 5 percent silty, cal-
careous clay; about 1 to 5 percent silty clay.

Limestone, yellowish-gray (5 Y 8/1); biolithite, Monastrea sp.; 10 37 - 47
neomorphic calcite present; about 5 to 10 percent quartz,
fine grained, subangular to subrounded; grading into an
intramicrite; about 5 percent clay; well cemented.

Limestone as above, grading into sandy intramicrite; about 25 3 47 - 50
to 30 percent quartz, medium to fine grained, moderately
sorted (fine), subangular to subrounded; about 10 to 15
percent phosphorite and heavy minerals, coarse to very fine
grained, poorly sorted, subangular to well rounded.
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Lithologlc Log of Wel] G-2347—Cor,tir.ued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick-
ness
(feet)

Depth, feet
below land
surface

Limestone, yellowish-gray (5 Y 8/1); sandy intrasparite; about
15 to 20 percent quartz, coarse to fine grained, moderately
sorted (fine), subangular to rounded; about 5 percent phos-
phorite, very coarse to very fine grained; well cemented; in-
terbedded with about 30 percent sandstone; quartzose, fine to
very fine grained, well sorted (fine), subangular to rounded;
about 20 percent phosphorite and heavy minerals, very fine
grained, subangular to rounded; about 40 to 45 percent mi-
critic matrix; rod-shaped with center composed of a neo-
znorphic calcite matrix; moderately to well cemented.

Sand,' yellowish-gray (5 Y 8/1); quartzose, fine to very fine
grained, well sorted (fine), angular to subrounded; about 20
percent phosphorite and heavy minerals, very fine grained,
subangular to rounded; interbedded with about 30 to 40 per-
cent sandstone as above, nodular.

Sand, yellowish-gray (5 Y 8/1); quartzose, coarse to fine
grained, well sorted (fine), angular to rounded; about 20
percent phosphorite and heavy minerals, medium to very fine
grained, moderately sorted (fine), subrounded to well rounded;
interbedded with about 30 to 35 percent limestone mixture:
sandy, intraclastic, sparse biomicrite, mollusks including
gastropods and pelecypods; about 20 to 25 percent quartz,
fine to very fine grained, well sorted (fine), angular to
subrounded; about 15 percent phosphorite and heavy minerals,
fine to very fine grained, subrounded to rounded; and a sandy
intrasparite; calcite cavity-filling cement is present; about
25 to 30 percent quartz, medium to fine grained, moderately
sorted (fine) , angular to rounded; about 10 percent phospho-
rite and heavy minerals, fine to very fine grained, well
sorted; fossiliferous micrite, very pale orange (10 YR 8/2);
gastropods and pelecypods; about 5 percent quartz, very fine
grained, angular to subangular; well cemented.

Limestone, yellowish-gray (5 Y 7/2); sandy, sparse intrami-
crite, gastropods and pelecypods; about 20 to 25 percent
quartz, medium to very fine grained, well sorted (fine), sub-
angular to rounded; is a contact with a sandy intramicrite;
about 25 to 30 percent quartz, medium to fine grained, well
sorted (fine), subrounded to rounded; about 3 to 5 percent
phosphorite and green mineral, medium to very fine grained,
moderately sorted (very fine) , angular to well rounded; mod-
erately to well cemented.

Limestone, yellowish-gray (5 Y 7/2); sandy, fossiliferous in-
tramicrite; about 20 to 25 percent quartz, medium to fine
grained, moderately sorted (fine), subangular to subrounded;
about 5 to 10 percent phosphorite, very coarse to very fine
grained, poorly sorted, subangular to well rounded; well
cemented; interbedded with about 20 percent sand; quartzose,
very angular to angular; about 15 to 20 percent phosphorite,
fine to very fine grained, rounded to well rounded.

50 - 54

54 - 60

60 - 64

64 - 67

13 67 - 80
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Lilhologic Log of Well G-2347—Continued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick-
ness
(feet)

Depth, feet
below land

surface

Limestone, yellowish-gray (5 Y 7/2); sandy, intrasparite; about
20 percent quartz, medium to very fine grained, poorly
sorted, angular to rounded; about 5 percent phosphorite, me-
dium to very fine grained, poorly sorted, subangular to well
rounded; is a contact with a micrite, weathered, pitted tex-
ture; cavity-filling calcite cement is present.

Limestone, yellowish-gray (5 Y 8/1) to very pale orange (10 YR
8/2); pelletiferous, sparse intramicrite, framework organism,
gastropods, pelecypods, coral including Monastrea sp., bur-
rows, and pellets; neomorphic calcite present at 87 to 90
feet; about 10 percent quartz, very fine grained, angular to
subangular; about 5 to 10 percent phosphorite and heavy min-
erals, very fine grained, subangular to well rounded; moder-
ately to well cemented.

Limestone, yellowish-gray (5 Y 8/1 and 5 Y 7/2); intraclastic,
sparse pelmicrite, pelecypods, halimeda, and abundant coral;
neomorphic and cavity-filling calcite are present in matrix;
moderately to well cemented.

Limestone, yellowish-gray (5 Y 7/2 and 5 Y 8/1); fossiiiferous
pelintramicrite, echinoid spines and fragments, and mollusks
including pelecypods and Pecten sp.; well cemented.

Limestone, yellowish-gray (5 Y 8/1); sandy intramicrite, grad-
ing into a sandy intrasparite in places; about 20 to 30 per-
cent quartz, medium to very fine grained, moderately sorted
(fine), subangular to rounded; about 5 to 10 percent phospho-
rite and heavy minerals, coarse to very fine grained, poorly
sorted, subangular to well rounded; well cemented.

Limestone, yellowish-gray (5 Y 7/2); sandy intrasparite; about
30 to 35 percent quartz, fine to very fine grained well
sorted (fine), subangular to subrounded; about 5 to 10 per-
cent phosphorite and heavy minerals, medium to very fine
grained, well sorted (fine), subangular to well rounded; nod-
ular; well cemented; interbedded with about 15 percent sand;
quartzose, medium to very fine grained, well sorted (fine),
subangular to rounded; about 10 percent detrital carbonate;
about 5 to 10 percent phosphorite, medium to very fine
grained, poorly sorted, subrounded to rounded.

Sandstone, yellowish-gray (5 Y 7/2); quartzose, medium to fine
grained, well sorted (fine), subangular to subrounded; about
5 percent phosphorite, very coarse to very fine grained,
poorly sorted, rounded to well rounded; about 25 percent
detrital carbonate coarse to fine grained, moderately sorted
(medium), angular to rounded; about 10 to 15 percent sparite
matrix; grading into an intraclastic, unsorted biosparite;
about 10 to 15 percent quartz and about 3 to 5 percent phos-
phorite as in sandstone; moderately to well cemented.

80 - 84

10 84 - 94

10 94 - 104

104 - 107

107 - 110

110 - 114

114 - 117
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Lithologic Log of Well G-2347—Continued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

" T h i c k - D e p t h , f e e t
Description ness below land

____________________________________________________(feet)___surface

Sandstone as above, grading into a limestone, yellowish-gray 5 117 - 122
(5 Y 7/2); sandy intrasparite; about 30 percent quartz,
medium to fine grained, well sorted (fine), subangular to
subrounded; about 5 percent phosphorite, medium to very fine
grained, moderately sorted, subrounded to well rounded; well
cemented; interbedded with about 30 to 40 percent sand,
quartzose, fine to very fine grained, well sorted (fine),
very angular to subangular; about 10 percent phosphorite and
heavy minerals, fine to very fine grained, subangular to well
rounded.

Sandstone, yellowish-gray (5 Y 7/2); quartzose, medium to fine 2 122 - 124
grained, moderately sorted (fine), subangular to rounded;
about 20 to 25 percent detrital carbonate, coarse to fine
grained, subangular to rounded; about 15 to 20 percent spar-
ite matrix; grading into a sandy, fossiliferous intrasprite;
moderately to well cemented.

Sandstone and limestone as above, grading into a shelly sand- 3 124 - 127
stone; about 20 to 25 percent shell fragments.

Limestone as above; grading into a sandstone; quartzose, fine 3 127 - 130
to very fine grained, well sorted (fine), angular to sub-
rounded; about 5 percent phosphorite and heavy minerals, very
fine grained, angular to well rounded; well cemented.

Limestone, yellowish-gray (5 Y 8/1); intraclastic biomicrite, 4 130 - 134
echinoid spines and mollusks; neomorphic calcite present;
about 10 to 15 percent quartz, medium to very fine grained,
moderately sorted (very fine), angular to subrounded; about 5
percent heavy minerals, very fine grained, subangular; well
cemented; interbedded with about 20 percent sandstone;
quartzose, fine to very fine grained, well sorted, angular to
subangular; about 10 percent heavy minerals, as in limestone.

Limestone, yellowish-gray (5 Y 8/1); sandy, fossiliferous in- 3 134 - 137
trasparite; about 20 percent quartz, very fine grained, angu-
lar to subrounded; is in contact with a sandstone as above:
cavity-filling calcite cement present; well cemented.

Limestone, yellowish-gray (5 Y 8/1); sandy, intraclastic, 3 137 - 140
sparse biomicrite, mollusks including gastropods; about
10 percent quartz, medium to very fine grained, moderately
sorted (fine) , very angular to rounded; about 15 to 20 per-
cent phosphorite and heavy minerals, medium to very fine
grained, moderately sorted (very fine), angular to well
rounded; ir.terbedded with about 15 percent sandstone as
above.
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Lithologic Log of Well G-2347—ConLinued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Thick-
ness
(feet)

Depth,feet
below land

surface
Description

Limestone, yellowish-gray (5 Y 8/1); sandy, intraclastic,
sparse bioraicrite grading into a sparse biomicrite, barna-
cles, raollusks including gastropods, and serpulids; neo-
morphic calcite is present; about 5 to 10 percent quartz,
medium to very fine grained, moderately sorted (fine), angu-
lar to rounded; about 5 to 10 percent phosphorite and heavy
minerals, fine to very fine grained, well sorted (very fine),
subangular to well rounded; well cemented.

Limestone, yellowish-gray (5 Y 8/1); sandy, intraclastic,
poorly washed biosparite, mollusks; about 20 percent quartz,
medium to fine grained, moderately sorted (fine), subangular
to rounded; about 5 to 10 percent phosphorite and heavy min-
erals, fine to very fine grained, well sorted (fine), angular
to well rounded; grading into a sandy, intraclastic sparite
and sandstone, quartzose, medium to very fine grained, moder-
ately sorted (fine), angular to rounded; about 20 percent
phosphorite, coarse to fine grained, moderately sorted (fine),
angular to well rounded; well cemented.

Sandstone, light-olive-gray (5 Y 5/2); quartzose, fine to very
fine grained, well sorted (fine), angular to subrounded;
about 20 to 30 percent detrital carbonate and shell frag-
ments, medium to fine grained, well sorted (medium), angular
to subrounded; about 5 to 10 percent phosphorite and heavy
minerals, medium to very fine grained, moderately sorted
(fine), angular to well rounded; about 5 percent shell frag-
ments; about 10 to 20 percent sparite matrix; nodular; well
cemented; interbedded with about 40 percent sand at 150 to
154 feet; quartzose, medium to very fine grained, moderately
sorted (fine), very angular to subrounded; about 20 to 25
percent phosphorite and heavy minerals, coarse to very fine
grained, moderately sorted (fine), rounded to well rounded;
about 15 percent detrital carbonate and shell fragments.

Sand as above; about 10 to 15 percent detrital carbonate; in-
terbedded with sandstone, medium to very fine grained moder-
ately sorted (fine), angular to rounded; about 25 percent
detrital carbonate, medium to fine grained, well sorted
(medium), subrounded to rounded; about 20 to 25 percent phos-
phorite, very coarse to very fine grained, moderately sorted
(fine), subangular to well rounded; moderately to well ce-
mented.

Sand, medium-gray (N 5) to olive-gray (5 Y 4/1); quartzose,
medium to fine grair.ed, well sorted (fine), angular to
rounded; about 20 percent phosphorite and heavy minerals,
medium to very fine grained, well sorted (fine), subangular
to well rounded.

140 - 144

144 - 147

147 - 154

154 - 160

160 - 162
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Lilhologic Log of WelJ G-2347—Continued

LaL 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick-
ness
(feet)

Depth, feet
below land

surface

Sandstone, medium-gray (N 5) to olive-gray (5 Y 4/1); quartz- 28 162 - 190
ose, fine to very fine grained, well sorted (fine), angular
to subangular; about 15 to 20 percent phosphorite and heavy
minerals, very fine grained, subrounded to well rounded;
about 5 to 15 percent sparite matrix; nodular and "rod-
shaped"; well cemented; interbedded with about 20 percent
sand as above.

Sand as in 160 to 162 feet; interbedded with about 30 to 40 7 190 - 197
percent sandstone, medium-gray (N 5) to olive-gray (5 Y 4/1);
quartzose, medium to very fine grained, moderately sorted
(fine), angular to rounded; about 20 percent phosphorite and
heavy minerals, medium to very fine grained, moderately
sorted (very fine), subangular to well rounded; about 30
percent shell fragments, mollusks including Pecten sp.

Sand as above; interbedded with sandstone at 197.5 to 198 feet, 1 197 - 198
as in 162 to 190 feet.

Sandstone, medium-gray (N 5) to olive-gray (5 Y 4/1); medium 1 198 - 199
to very fine grained, moderately sorted (fine), angular to
rounded; about 25 percent phosphorite and heavy minerals,
medium to very fine grained, well sorted (very fine), suban-
gular to well rounded; about 20 percent detrital carbonate,
medium to fine grained, moderately sorted (medium), angular
to rounded; well cemented.

Sandstone, light-olive-gray (5 Y 6/1); quartzose, medium to 1 199 - 200
very fine grained, moderately sorted (fine), angular to sub-
rounded; about 35 to 50 percent porosity, sparite matrix;
about 10 to 15 percent sparite and heavy minerals, medium to
very fine grained, moderately sorted (fine), subangular to
well rounded; about 10 percent shell fragments; well cemented.

Sandstone and sand as in 190 to 197 feet. 6 200 - 206

Limestone, medium-light-gray (N 6); sandy intrasparite; about 3 206 - 209
35 percent quartz, medium to fine grained, moderately sorted
(fine), subangular to rounded; about 5 to 10 percent phos-
phorite and heavy minerals, fine to very fine grained, well
sorted (fine), subangular to rounded; well cemented.

Sandstone, medium-light-gray (N 6); quartzose, medium to fine 5 209 - 214
grained, moderately sorted (fine), subangular to rounded;
about 10 percent phosphorite and heavy minerals, fine to very
fine grained, well sorted (very fine), subangular to rounded;
about 20 percent sparite matrix; about 5 to 10 percent detri-
tal carbonate, medium to fine grained, well sorted (fine),
subrounded to rounded; well cemented.
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Li tho log l c Lo^ of W c - I J G-2.^/ —Cor.L i run.-

LaL 2 f o " 0 5 ' 0 7 " , long 80"U3'5fa"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick-
ness
(feet)

Depth, feet
below land

surface

Limestone, medium-light-gray (N 6); sandy, fossiliferous intra-
sparite, benthic foraminifers; about 30 to 35 percent quartz,
coarse to fine grained, moderately sorted (fine), subangular
to rounded; about 10 to 15 percent phosphorite and heavy min-
erals, coarse to very fine grained, well sorted (fine), sub-
angular to well rounded; grading into a sandstone as above;
well cemented; interbedded with about 50 percent sand,
quartzose, medium to very fine grained, well sorted (fine),
angular to rounded; about 10 to 15 percent phosphorite and
heavy minerals, medium to very fine grained, well sorted
(fine), subrounded to well rounded; about 5 to 10 percent
detrital carbonate, coarse to very fine grained, well sorted
(medium), subrounded to rounded. . - - _

Sand as above; abundant in benthic foraminifera; about 20 per-
cent phosphorite and heavy minerals; interbedded with about
30 percent limestone, light-gray (N 7) and yellowish-gray (5
Y 7/2); sandy, intraclastic biosparite, benthic foraminifers,
and large pelecypods and gastropods; neomorphic calcite pres-
ent in test; about 30 to 35 percent quartz, medium to very
fine grained, moderately sorted (fine), subrounded to
rounded; about 10 to 20 percent phosphorite and heavy miner-
als, fine to very fine grained, well sorted (fine), rounded
to well rounded; well cemented.

Limestone, light-gray (N 7) to medium-gray (N 5); sandy ir.tra-
sparite grading into a sandstone in places; about 20 to 40
percent quartz, medium to very fine grained, moderately to
well sorted (fine), subrounded to rounded; about 5 to 15
percent phosphorite and heavy minerals, medium to very fine
grained, well sorted (fine), subangular to well rounded; well
cemented; interbedded with about 30 to 40 percent sand as
above.

Sandstone, light-gray (N 7) to medium-gray (N 5); quartzose,
medium to very fine grained, well sorted (fine), subangular
to rounded; about 20 percent detrital carbonate, medium to
very fine grained, well sorted (fine), subangular to well
rounded; about 20 percent sparite matrix; about 5 to 10
percent phosphorite and heavy minerals, fine to very fine
grained, well sorted (fine), subangular to well rounded;
well cemented; interbedded with about 30 to 35 percent sand
as above.

Sand, light-gray (N 7) to medium-gray (N 5); quartzose, fine to
very fine grained, well sorted (fine), angular to subangular;
about 10 percent phosphorite and heavy minerals, fine to
very fine grained, well sorted (very fine), angular to well
rounded; about 5 to 10 percent detrital carbonate, medium to
very fine grained, moderately sorted (fine), subangular to
rounded; interbedded with sandstone as above a'. 238.5 to 239
feet.

214 - 216

216 - 220

13 220 - 233

233 - 236

236 - 239
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Litholopic Log of Well G-2347—Continued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Thick-Depth, feet
Description ness below land

_____ (feet)___surface

Sandstone, light-gray (N 7) to raedium-light-gray (N 6); quartz- 7 239 - 246
ose, fine to very fine grained, well sorted (fine), subangu-
lar to subrounded; about 10 to 15 percent phosphorite and
heavy minerals, fine to very fine grained, well sorted (very
fine), subangular to well rounded; about 20 to 30 percent
detrital carbonate and shell fragments, medium to very fine
grained, moderately sorted (fine), subangular to rounded;
barnacles; moderately to well cemented.

Limestone, light-gray (N 7); sandy intrasparite; about 20 per- 3 246 - 249
cent quartz, fine to very fine grained, well sorted (fine),
angular to subrounded; about 5 to 10 percent phosphorite and
heavy minerals, fine to very fine grained, well sorted (very
fine), rounded to well rounded; loosely to moderately ce-
mented.

Limestone, yellowish-gray (5 Y 8/1) to light-gray (N 7); sandy, 4 249 - 253
intraclastic, fossiliferous micrite; about 10 percent quartz,
fine to very fine grained, well sorted (fine), subrounded to
rounded; about 5 to 10 percent phosphorite and heavy miner-
als, fine to very fine grained, well sorted (very fine),
rounded to well rounded; loosely to moderately cemented.

Sandstone, medium-light-gray (N 6); quartzose, medium to very 6 253 - 259
fine grained, well sorted (fine), angular to rounded; about
25 percent detrital carbonate, fine to very fine grained,
well sorted (fine), subrounded to well rounded; about 20
percent phosphorite and heavy minerals, fine to very fine
grained, well sorted (very fine), rounded to well rounded;
moderately to well cemented; interbedded with about 30 per-
cent sand; quartzose, coarse to very fine grained, poorly
sorted, angular to subrounded; about 15 to 20 percent phos-
phorite and heavy minerals, medium to very fine grained,
moderately sorted (fine), subangular to well rounded; about
30 percent detrital carbonate and shell fragments, fine to
very fine grained, well sorted (fine), subrounded to well
rounded.

Limestone, light-gray (N 7) to medium-light-gray (N 6); sandy 17 259 - 276
intrasparite; about 25 to 30 percent quartz, fine to very
fine grained, well sorted (fine), angular to subrounded;
about 10 to 15 percent phosphorite and heavy minerals, fine
to very fine grained, well sorted (very fine), subrounded to
well rounded; grading into an intraclastic dismicrite at 275
feet; moderately to well cemented; interbedded with about 20
percent silty clay, dark-yellowish-brown (10 YR 4/2) and
about 30 to 50 percent sand as in 253 to 259 feet at 266 to
275 feet.

Sand as in 253 to 259 feet; interbedded with about 20 percent 3 276 - 279
limestone as above.

159



LiLhologic Log of Well G-2347—Continued

Lat 26005'07", long 80008'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick-
ness
(feet)

Depth, feet
below land
surface

Limestone as above grading into a sandy, fossiliferous intra-
sparite to a sandy intrasparite in places; about 20 to 30
percent quartz; loosely to well cemented.

Sand, light-olive-gray (5 Y 6/1); quartzose, medium to very
fine grained, well sorted (fine), angular to subangular;
about 15 to 20 percent phosphorite and heavy minerals, medium
to very fine grained, well sorted (fine), subrounded to well
rounded; about 20 percent detrital carbonate and shell frag-
ments, coarse to very fine grained, moderately sorted (medi-
um), subangular to rounded; Pecten sp., echinoid spines, and
abundant in benthic forarainifers;interbedded with about 30
to 35 percent sandstone as in 253 to 259 feet.

Sandstone, light-olive-gray (5 Y 6/1); quartzose, fine to very
fine grained, well sorted (fine) , subangular to subrounded;
about 10 to 15 percent phosphorite and heavy minerals, fine
to very fine grained, well sorted (very fine), subrounded to
well rounded; about 25 to 30 percent detrital carbonate, me-
dium to very fine grained, well sorted (fine), subrounded to
rounded; about 10 percent shell fragments at 299 to 303 feet;
moderately to well cemented.

Limestone, medium-light-gray (N 6) to medium-gray (N 5); sandy,
fossiliferous intrasparite grading into a sandy intrasparite
in places; about 20 percent quartz, fine to very fine
grained, well sorted (fine), subangular to subrounded; about
10 to 15 percent phosphorite and heavy minerals, fine to very
fine grained, well sorted (very fine), subrounded to well
rounded; moderately to well cemented; interbedded with sand
as in 293 to 296 feet; about 60 percent at 306 to 309 feet
and about 30 percent at 309 to 313 feet.

Sand, light-gray (N 7); quartzose, fine to very fine grained,
well sorted (fine), angular to subangular; about 15 to 20
percent phosphorite and heavy minerals, very fine grained,
subrounded to well rounded; about 15 to 20 percent detrital
carbonate and shell fragments, medium to very fine grained,
well sorted (fine), subrounded to rounded; pink barnacles
and benthic foraminifers.

Sandstone, light-olive-gray (5 Y 6/1); quartzose, medium to
very fine grained, well sorted (fine), subangular to sub-
rounded; about 20 percent phosphorite and heavy minerals,
very fine grained, subrounded to well rounded; about 10 to
15 percent detrital carbonate; medium to very fine grained,
well sorted (fine), subrounded to rounded; about 5 percent
shell fragments; moderately to well cemented.

14 279 - 293

293 - 296

296 - 303

10 303 - 313

313 - 318

318 - 325
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Lithologic Log of Well G-2347—ConLinued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick- DepLh, feet
ness below land
(feet) surface

Limestone, light-olive-gray (5 Y 6/1); sandy, fossiliferous
intramicrite, benthic foraminifers and mollusks; about 20
percent quartz, fine to very fine grained, well sorted
(fine), subangular to subrounded; about 10 to 15 percent
phosphorite and heavy minerals, fine to very fine grained,
well sorted (very fine), subrounded to well rounded; loosely
to well cemented.

Limestone, light-olive-gray (5 Y 5/2); sandy intramicrite;
about 20 to 25 percent quartz, medium to very fine grained,
moderately sorted (fine) , subrounded; about 20 percent phos-
phorite and and heavy minerals, medium to very fine grained,
well sorted (very fine), rounded to well rounded; well ce-
mented.

Limestone, light-olive-gray (5 Y 6/1); sandy intrasparite;
about 15 to 20 percent phosphorite and heavy minerals, very
fine grained, rounded to well rounded; about 10 to 15 percent
quartz, fine to very fine grained, well sorted (fine), angu-
lar to subangular; well cemented; interbedded with about 30
percent sandy, intraclastic, fossiliferous micrite; about 25
to 30 percent quartz, medium to very fine grained, moderately
sorted (fine), subrounded; about 10 percent phosphorite and
heavy minerals, medium to very fine grained, well sorted
(very fine), rounded to well rounded; moderately to well ce-
mented.

Sand, medium-gray (N 5); quartzose, fine to very fine grained,
well sorted (fine), angular to subangular; about 15 to 20
percent phosphorite and heavy minerals, very fine grained,
rounded to well rounded; about 25 to 30 percent detrital
carbonate and shell fragments, fine grained, subangular to
rounded; about 15 percent micrite, not cemented; interbedded
with about 15 percent sandy, fossiliferous intramicrite as
above.

Limestone, pale-olive (10 YR 6/2); sandy, silty micrite; about
30 percent silt; about 10 percent phosphorite, very fine
grained, rounded to well rounded; loosely cemented.

Limestone, pale-olive (10 YR 6/2); silty, fossiliferous mi-
crite; about 30 percent silt; about 5 percent phosphorite,
very fine grained, rounded to well rounded; loosely cemented.

2.5 325 - 327.5

1.5 327.5 - 329

4 329 - 333

3 333 - 336

7 336 - 343

3 343 - 346
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Lithologic Log of Well G-2347—Continued

Lat 26°05'07", long 80°08'56"
Sec. 22, T. 50 S., R. 42 E.

Description
Thick- Depth, feet
ness below land
(feet)__ surface

Limestone, pale-olive (10 YR 6/2); sandy, fossiliferous mi- 10 346 - 356
crite; about 20 to 30 percent quartz, very fine grained, an-
gular; about 5 to 10 percent phosphorite and heavy minerals,
very fine grained, rounded to well rounded; loosely cemented.

Limestone, pale-olive (10 YR 6/2); sandy, intraclastic, fossil- 10 356 - 366
iferous micrite, mollusks; about 25 percent quartz, medium to
very fine grained, moderately to well sorted (fine), angular
to subangular; about 10 to 15 percent phosphorite and heavy
minerals, very fine grained, rounded to well rounded; loosely
to well cemented.

Limestone, pale-olive (10 YR 6/2) to pale-greenish-yellow (10 27 366 - 393
YR 8/2); sandy, fossiliferous intracmicrite, mollusks; about
20 to 25 percent quartz, fine to very fine grained, well
sorted (very fine), angular to subangular; about 5 to 10
percent phosphorite and heavy minerals, fine to very fine
grained, well sorted (fine to very fine at 369 to 373 feet),
subangular to well rounded; loosely to well cemented.

Limestone, pale-olive (10 YR 6/2); sandy, intraclastic, fossil- 3 393 - 396
iferous micrite; about 20 percent quartz, medium to very
fine grained, moderately sorted (very fine), subrounded to
rounded; about 5 to 10 percent phosphorite, fine to very fine
grained, well sorted (fine), rounded to well rounded; loosely
to moderately cemented.

Limestone, pale-olive (10 YR 6/2); sandy, fossiliferous intra- 79 396 - 475
raicrite grading into a sandy intramicrite, abundant in plank-
tonic foraminifers at 429 to 433 feet, mollusks, and claws at
449 to 453 feet; about 5 to 25 percent quartz, medium to very
fine grained, well sorted (very fine), angular to rounded;
about 5 to 10 percent phosphorite and heavy minerals, fine
to very fine grained, well sorted (very fine), rounded to
well rounded; loosely to moderately cemented.
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SOUTH FLORIDA
Although the Hawthorn Group in south Florida consists of the same general sediment types (car-

bonate, quartz sand, clay and phosphate), the variability and complexity of the section is different from
the strata in northern Florida. In the south Florida area (Figure 1), particularly the western half of the area,
the Hawthorn Group consists of a lower, predominantly carbonate unit and an upper, predominantly
siliciclastic unit. Eastward the section becomes more complex due to a greater percentage of siliciclastic
beds present in the lower portion of the Hawthorn Group.

The differences that exist between the northern and southern sections of the Hawthorn Group require
separate formational nomenclature. In southern Florida, the Hawthorn Group consists of in ascending
order, the Arcadia Formation (new name) with the Tampa and Nocatee (new name) Members and the
Peace River Formation (new name) with the Bone Valley Member (Figure 33). The new nomenclature
helps alleviate many of the previously existing problems associated with the relationship of the Bone
Valley, Tamiami, Hawthorn, and Tampa units in the south Florida region.

ARCADIA FORMATION
Definition and Type Section

The Arcadia Formation is a new formational name proposed here for the lower Hawthorn carbonate
section in south Florida. This unit includes sediments formerly assigned to the Tampa Formation or
Limestone (King and Wright, 1979) and the "Tampa sand and clay" unit of Wilson (1977).

Dall and Harris (1892) used the term "Arcadia marl" to describe beds along the Peace River. This term
was never widely used and did not appear in the literature again except in reference to Dall and Harris. It
appears that their use of the "Arcadia marl" described a carbonate bed now belonging in the Peace
River Formation of the upper Hawthorn Group. Riggs (1967) used the term "Arcadia formation" for the
carbonate beds often exposed at the bottom of the phosphate pits in the Central Florida Phosphate
District. Riggs' use of this name was never formalized. The "Lexicon of Geologic Names" (U.S.G.S.,
1966) listed the name Arcadia as being used as a member of the Cambrian Trempealeau Formation in
Wisconsin and Minnesota, thereby precluding its use elsewhere. Investigations into the current status of
this name indicated that the Arcadia member has not been used in some 25 years and does not fit the
current Cambrian stratigraphic framework. The Lexicon also indicates Arcadia clays as an Eocene
(Claibornian) unit in Louisiana. This name also has been dropped from the stratigraphic nomenclature of
Louisiana (Louisiana Geological Survey, 1984, personal communication). Since these former usages of
this name are no longer viable, the term can be used for the lower Hawthorn Group sediments in
southern Florida in accordance with Article 20 of the North American Code of Stratigraphic
Nomenclature (NACSN, 1983).

The Arcadia Formation is named after the town of Arcadia in DeSoto County, Florida. The type section
is located in core W-12050, Hogan #1, DeSoto County (SE1/4, NW1/4, Section 16, Township 38S, Range
26E, surface elevation 62 feet (19 meters)) drilled in 1973 by the Florida Geological Survey. The type Ar-
cadia Formation occurs between -97 feet MSL (-30 meters MSL) to -520 feet MSL (-159 meters) (Figure
34).

Two members can be recognized within the Arcadia Formation in portions of south Florida. These are
the Tampa Member and the Nocatee Member (Figure 33). The members are not recognized throughout
the entire area. When the Tampa and Nocatee are not recognized, the section is simply referred to as the
Arcadia Formation.

Lithology

The Arcadia Formation, with the exception of the Nocatee Member, consists predominantly of
limestone and dolostone containing varying amounts of quartz sand, clay and phosphate grains. Thin
beds of quartz sand and clay often are present scattered throughout the section. These thin sands and
clays are generally very calcareous or dolomitic and phosphatic. Figure 34 graphically illustrates the
lithologies of the Arcadia Formation including the Tampa and Nocatee Members. The lithologies of the
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Tampa and Nocatee Members will be discussed separately from the undifferentiated Arcadia Formation.
Dolomite is generally the most abundant carbonate component of the Arcadia Formation except in the

Tampa Member. Limestone is common and occasionally is the dominant carbonate type. The dolostones
are quartz sandy, phosphatic, often slightly clayey to clayey, soft to hard, moderately to highly altered,
slightly porous to very porous (moldic porosity) and micro- to fine crystalline. The dolostones range in col-
or from yellowish gray (5 Y 8/1) to light olive gray (5 Y 6/1). The phosphate grain content is highly variable
ranging up to 25 percent but is more commonly in the 10 percent range. The limestones of the Arcadia
are typically quartz sandy, phosphatic, slightly clayey to clayey, soft to hard, low to highly recrystallized,
variably porous and very fine to fine grained. The limestones are typically a wackestone to mudstone with
few beds of packstone. They range in color from white (N 9) to yellowish gray (5 Y 8/1). The phosphate
grain content is similar to that described for the dolostones. Fossils are generally present only as molds
in the carbonate rocks.

Clay beds occur sporadically throughout the Arcadia Formation. They are thin, generally less than 5
feet thick, and of limited areal extent. The clays are quartz sandy, silty, phosphatic, dolomitic and poorly
to moderately indurated. Color of the clay ranges from yellowish gray (5 Y 8/1) to light olive gray (5 Y 6/1).
Lithoclasts of clay are often found in other lithologies. Smectite, illite, palygorskite, and sepiolite com-
prise the clay mineral suite (Reynolds, 1962).

Quartz sand beds also occur sporadically and are generally less than 5 feet thick. They are very fine to
medium grained (characteristically fine grained), poorly to moderately indurated, clayey, dolomitic and
phosphatic. The sands are usually yellowish gray (5 Y 8/1) in color.

Chert is also sporadically presently in the Arcadia Formation in the updip areas (portions of Polk,
Hillsborough, Manatee and Hardee Counties). In many instances the chert appears to be silicified clays
and dolosilts.

Subjacent and Suprajacent Units

The Arcadia Formation overlies either the Ocala Group or the "Suwannee" Limestone in the south
Florida region (Figure 8). The contact between the basal Arcadia and the Ocala Group is an easily
recognized unconformity. In the north central and northeastern portions of southern Florida, where the
Hawthorn Group overlies the Ocala Group (Figures 8 and 41), the Arcadia is characteristically a gray,
hard, quartz sandy, phosphatic dolostone with a few siliciclastic interbeds. This is in contrast to the Ocala
Group, which is a cream to white, fossiliferous, soft to hard limestone (packstone to wackestone).

Throughout most of south Florida, the Hawthorn Group overlies limestones most often referred to as
the "Suwannee" Limestone (Figure 33). In much of this area the contact is recognizably unconformable.
The contrast between the sandy, phosphatic, fine-grained to finely crystalline carbonates of the Arcadia
and the coarser grained nonphosphatic, non-quartz-sandy limestones of the "Suwannee" Limestone
allow the contact to be easily placed. However, in the downdip areas (e.g., Lee and Charlotte Counties
and further south) the contact becomes more obscure. In this area the contact is placed at the base of the
last occurrence of a sandy, variably phosphatic carbonate.

The limestones underlying the Arcadia are referred to as "Suwannee" limestone due to the uncertain-
ty of the formational assignment. These sediments have characteristically been called "Suwannee" by
previous workers despite the fact that they have never been accurately correlated with the typical Suwan-
nee Limestone in northern Florida. Hunter (personal communication, 1984) believes that these car-
bonates are not Suwannee or the equivalent but are an unnamed limestone of Chickasawhayan Age
(Late Oligocene).

Unconformably overlying the Arcadia Formation is the Peace River Formation (Figure 33). The Peace
River Formation is predominantly a siliciclastic unit with varying amounts of carbonate beds. The percen-
tage of carbonate beds is higher near the base of the Peace River, resulting in a transitional or grada-
tional contact with the Arcadia. In some areas the contact is often marked by a phosphatic rubble zone
and/or a phosphatized dolostone hardground. In the more gradational sequence the contact is placed
where the carbonate beds become significantly more abundant than the siliciclastic beds.
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Discussion

The sediments of the Nocatee Member have been recognized for some time. The name "Tampa sand
and clay unit" represents the first published name applied to these sediments (Wilson, 1977). Although
these sediments are of limited areal extent, their distinctive lithology suggests the formal recognition of
these sediments as a member of the Arcadia Formation. Outside the recognized area of occurrence
equivalent carbonate sediments of the Arcadia Formation are often very sandy and may contain thin clay
beds. The equivalence of the two units is recognized by the stratigraphic position.

PEACE RIVER FORMATION

Definition and Type Section

The Peace River Formation is a new formational rank name proposed for the combined upper
Hawthorn siliciclastic strata and the Bone Valley Formation. The upper Hawthorn siliciclastic strata in-
clude siliciclastic beds previously placed in the Tamiami Formation (Parker, 1951) and the Murdock Sta-
tfon and Bayshore Clay members of the Tamiami Formation (Hunter, 1968). The formation is named for
the Peace River which occurs in the vicinity of the type section in core W-12050.

The type section for the Peace River Formation is designated as core W-12050, Hogan #1, located in
east central DeSoto County, Florida (SE 1/4, NW Vi Section 16, Township 38S, Range 26E) with a surface
elevation of 62 feet (19 meters). The type Peace River Formation occurs between +41 feet (+12.5
meters) MSL and -97 feet (-29.5 meters) MSL (Figure 51).

W-15303, R.O.M.P. #17, is suggested as a reference section (Figure 48). R.O.M.P. #17 is located west
of W-12050 in the west central part of DeSoto County (NE V«, NE V* Section 14, Township 38S, Range
23E, surface elevation 22 feet (6.5 meters)). The Peace River Formation occurs.between -3 feet (-1 meter)
MSL and -77 feet (-23.5 meters) MSL in W-15303.

Lithology

The Peace River Formation consists of interbedded quartz sands, clays and carbonates. The
siliciclastic component predominates and is the distinguishing lithologic feature of the unit. Typically the
siliciclastics comprise two-thirds or more of the formation.

The quartz sands are characteristically clayey, calcareous to dolomitic, phosphatic, very fine to
medium grained, and poorly consolidated. Their color ranges from light gray (N 7) and yellowish gray (5 Y
8/1) to olive gray (5 Y 4/1). The phosphate content of the sands is highly variable. In the type section
(W-12050), the phosphate content is lowest in the upper part of the section and greatest near the base.
The same is true for the reference section in W-15303. The phosphate occurs both as sand- and gravel-
sized particles. The gravels are most abundant in the Bone Valley Member, although they may occur
elsewhere in the unit.

Clay beds are quite common in the Peace River Formation. The clays are quartz sandy, silty,
calcareous to dolomitic, phosphatic, and poorly to moderately indurated. Color ranges from yellowish
gray (5 Y 8/1) to olive gray (5 Y 4/1). Reynolds (1962) characterized the clay minerals as consisting of
smectite (montmorillonite), palygorskite (attapulgite) and sepiolite. Strom (personal communication,
1984) and Barwood (personal communication, 1984) agree that smectite and palygorskite are the domi-
nant clay minerals in the formation.

Carbonates occur throughout the Peace River Formation. Characteristically they comprise less than
33 percent of the Peace River section. The carbonates may be either limestone or dolostone. Updip
(northward), dolostone occurs more frequently. The limestones are characteristically variably sandy,
clayey and phosphatic, poorly to well indurated, mudstones to wackestones. They vary in color from
yellowish gray (5 Y 8/1) to white (N 9). Dolostones are micro- to very finely crystalline, variably sandy,
clayey and phosphatic, and poorly to well indurated. Colors range from light gray (N 7) to yellowish gray
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(5 Y 8/1). Mollusk molds are common throughout the carbonates. Occasionally dolomite occurs as a
dolosilt (composed, of unconsolidated, silt-sized dolomite rhombs). The dolosilts contain variable
amounts of clay, are generally only slightly sandy and phosphatic, and do not contain fossil molds or
fragments.

Chert occurs sporadically in the Peace River Formation. Characteristically it appears to be a replace-
ment of the carbonates although silicified clays do occur. The cherts are opaline and are suggestive of
localized "alkaline lake" deposition, as described by Upchurch, Strom and Nuckels (1982) and Strom
and Upchurch (1983).

Subjacent and Suprajacent Units

The Peace River Formation disconformably overlies the Arcadia Formation throughout its extent. The
contact often appears unconformable updip and conformable (gradational) downdip (Figure 35 through
40). The gradational appearance is due to the repetition of similar lithologies in both formations. When
the boundary appears gradational the base of the Peace River Formation is placed where the carbonates
become dominant over the siliciclastic beds (Figures 48 and 51). As was previously mentioned in the
discussion of the Arcadia Formation, the contact may also be marked by a rubble zone.

The sediments overlying the Peace River Formation are assigned to several formations. In the south
Florida area and the southern part of east central Florida, the limestone and sand facies of the Tamiami
Formation unconformably overlie the Peace River. Sediments disconformably suprajacent to the Peace
River Formation in the west central Florida area (Polk, Hillsborough, Manatee, Sarasota, and Charlotte
Counties) and parts of east central Florida are generally unnamed, nonphosphatic sands (often surficial)
and unnamed fossiliferous sands and shell beds. The contact with the surficial sands is often obscure
due to leaching of the phosphate and clays in the upper portion of the Peace River Formation. In the
central and south central section, unfossiliferous non-phosphatic to very slightly phosphatic sands
overlie the Peace River. These sands have been called "Citronelle" Formation (Cooke and Mossom,
1929; Cooke, 1945) and "Fort Preston" Formation (Puri and Vernon, 1964). In Georgia, these sands are
currently assigned to the Cypresshead Formation by Huddlestun (personal communication, 1984). These
sediments are assigned here, for convenience, to the post-Hawthorn sediments.

Problems in identifying the upper limits of the Peace River arise in areas of extensive reworking of the
sediments. In such a case the sediment may be completely reworked and the resultant lithology only
slightly different than the unreworked sediments. When this occurs minor changes in lithology such as
an increase in shell material, change in clay mineralogy, or change in sorting provide the necessary
lithologic criteria for separating the units.

Thickness and Areal Extent

Sediments assigned to the Peace River Formation occur over much of the southern half of the Florida
peninsula. The top of the unit ranges from a maximum known elevation of +175 feet (+ 53 meters) MSL
in Polk County to greater than -150 feet (-46 meters) MSL in part of Collier, Dade, Broward, and Palm
Beach Counties (Figure 52). The thickness of this unit varies to more than 650 feet (198 meters) in parts
of Martin and Palm Beach Counties (Figure 53), This thickness, which is taken from several sets of cut-
tings in the area, seems anomalously thick. Thicknesses of 400 feet (122 meters) or greater occur in
eastern Glades County along the western edge of Lake Okeechobee (Figure 53).

Although the Peace River Formation occurs over most of the southern portion of the state, it is absent
from the Ocala Platform and the Sanford High (Figures 4, 52 and 53). It is also absent, possibly due to
erosion, from portions of Hillsborough, Pinellas, Manatee and Sarasota Counties (Figures 52 and 53). It
dips east, south and west off the southern nose of the Ocala Platform (an area referred to as the Central
Florida Platform by Hall [1983]). South of this area, the dip is primarily south and southeast at approx-
imately 8 feet per mile (1.3 meters per kilometer) (Figure 52). Local variations of dip direction and degree
are common.
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• COBE
• CUTTINGS

vA-Lj LIMITS OF HAWTHORN GROUP

|Tj HAWTHORN GROUP UNDIFFERENTIATED

RS5J PEACE RIVER FORMATION ABSENT

Figure 52. Top of Peace River Formation. Shaded area
indicates undifferentiated Hawthorn Group.
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LIMITS OF HAWTHORN GROUP
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F^l PEACE RIVER FORMATION ABSENT

Figure 53. Isopach of Peace River Formation. :\.|"*.'-]"<T^&y-/ - ,/a^ i
Shaded area indicates undifferentiated Hawthorn p ^"^'^^.-/^'^^ —
Group.
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the peninsula except in the northwestern-most
peninsular area where the Oldsmar Formalion
forms the base (Miller, 1986). The upper, porous
dolostone comprises the lowest beds of the
Floridan aquifer system. The lower Cedar Keys
Formalion is significantly less porous, contains
evaporites and forms the sub-Floridan confining

Eocene Series

The sediments of the Eocene Series that form
portions of the Floridan aquifer system are
carbonates. During the Early Eocene, deposition
followed a distribution pattern similar to the
Paleocene carbonate sediments. However,
through the Eocene, carbonate-forming environ-
ments slowly encroached further north and west
over what had been slliclclaslic deposilional
environments during the Paleocene. The Eocene
carbonate sediments are placed in the Oldsmar
Formalion. Avon Park Formation and the Ocala
Group. The Eocene carbonate sediments com-
prise a large part of the Florklan aquifer system.

Claiborne Group

The Lower to Middle Eocene Qalbome Group
unconformably (?) overlies the undifferentiated
Lower Eocene and Paleocene sediments. The
Claiborne Group consists of the Tallahalla and
Lisbon Formations which are lilhdogically nearly
identical and are not separated. The group is
composed of glauconltlc, often clayey sand
grading into fine-grained limestone lo the south
(Alien, 1987). The Claiborne Group ranges from
250 to 400 feet below NGVD and Is up to 350 feet
thick (Alien. 1987). It Is unconformably overlain by
the Ocala Limestone.

Oldsmar Formalion

The Oldsmar Formation consists predomi-
nantly of limestone interbedded with vuggy
doloslone. Dolomitizalion is usually more ex-
tensive in the lower portion of the section.
Pore-filling gypsum and thin beds of anhydrite
occur In some places, often forming the base of
the Floridan aquifer system (Miller, 1986).

The Oldsmar Formation Is recognized
throughout the Florida peninsula. It grades
laterally In the eastern panhandle into
Undiffnrentialed Lower to Middle Eocene

sediments equivalent to the Claiborne Group.
The undllferentiated sediments are marine
shales, siltstones, fine sandstones and Impure
limestones (Miller. 1986).

Avon Park Formalion

The Middle Eocene sediments of peninsular
Florida as originally described by Applln and
Applln (1944) were subdivided, in ascending
order, Into the Lake City Limestone and the
Avon Park Limestone. Miller (1986) recom-
mended the Inclusion of the Lake City in the
Avon Park based on the very similar nature of
the sediments. Miller also changed the term
limestone lo formation due to the presence of
significant quantities of dolostone within the
expanded Avon Park Formation.

The Avon Park Formation Is primarily
composed of fosslliferous limestone inter-
bedded with vuggy dolostone. In a lew, limited
areas of west-central Florida, evaporites are
present as vug fillings in doloslone.

The Avon Park Formation occurs
throughout the Florida peninsula and the
eastern panhandle in a pattern very similar to
the underlying Oldsmar Formalion. The oldest
rocks cropping out in Florida belong to the
Avon Park Formation. These sediments are
locally exposed on the crest of the Ocala
Platform In west-central peninsular Florida.

The carbonate sediments of the Avon Park
Formation form part of the Floridan aquifer
system and serve to subdivide It Into an upper
and lower Floridan In many areas. Miller (1986)
recognized that portions of the Avon Park
Formation are fine-grained and have low
permeability, often acting as a confining bed in
the middle of the Floridan aquifer system. In
Brevard County, for example, these low
permeability beds are relied upon lo keep less
desirable water injected into the lower Floridan
from migrating Into the potable water of the
upper Floridan.

Ocala Limestone

Dall and Harris (1892) referred to the
limestones exposed In central peninsular
Florida near the city of Ocala in Marion County
as the Ocala Limestone. Puri (1957) raised the

Ocala to group and recognized formations
based on the incorporated foramlnileral faunas.
As a result of the biostrallgraphlc nature of
these subdivisions, formational recognition Is
oflen difficult. In keeping with Ihe Intent of the
Code of Stratigraphic Nomenclature, in this
text. Ihe Florida Geological Survey is returning
to the use of Ihe Ocala Limestone terminology.

The lower and upper subdivisions of Ihe
Ocala Limestone are based on distinct
lilhologic differences. The lower subdivision
consists of a more granular limestone
(grainslone to packstone). The lower lacies is
not present everywhere and may be partially lo
completely dolomitlzed In some regions (Miller.
1986). The upper unit Is composed of variably
muddy (carbonate), granular limestone
(packstone lo wackestone with very limited
grainstone). Oflen this unit Is very soil and
triable with numerous large foraminifera. In
southern Florida, virtually Ihe entire Ocala
Limestone consists of a muddy (carbonate) lo
lineiy pelletal limestone (Miller. 1986). Chert is a
common component of the upper portion ol Ihe
Ocala Limestone. The Bumpnose 'Formation*,
a very early Oligocene losslliferous limestone,
is llthologically very similar to Ihe Ocala
Limestone. It is included In the Ocala Lime-
stone in this report.

The sediments of the Ocala Limestone lorm
one of the most permeable zones within the
Floridan aquifer system. The Ocala Limestone
comprises much of the Floridan aquifer system
in the central and western panhandle. The
extensive development of secondary porosity
by dissolution has greatly enhanced Ihe
permeability, especially in those areas where
the confining beds are breached or absent. The
Ocala Limestone forms the lower portion of Ihe
Floridan In the western panhandle (Wagner,
1982). In much of the peninsular area, it
comprises all or part of Ihe upper Floridan.

By Lale Eocene, carbonate sediments were
deposited significantly further to the north and
west than had previously occurred during Ihe
Cenozolc. The Ocala Limestone is present
throughout much of the Stale except where Ihe
unit has been erosionally removed. This occurs
in outcrop on the crest ol Ihe Ocala Plallorm
and in Ihe subsurface on Ihe Sanlord High, a
limited area in central Florida and a relatively

large area in southernmost Florida (Miller.
1986). Chen (1965) suggests that the Ocala
Limestone is also absent in a portion ol Palm
Beach County in eastern southern Florida The
surface and thickness ol the Ocala Limestone
are highly irregular due lo dissolution of the
limestones as karsl topography developed

Oligocene Series

The carbonate sediments of the Oligocene
Series form much of Ihe upper portion ol Ihe
Floridan aquiler system in Florida The
deposilional pattern of the Oligocene sediments
shows thai carbonate sediments were
deposited well updip to the north ol the Florida
Platform (Miller, 1986). In the central panhandle
and lo the west, siliciclastic sediments began to
be mixed with Ihe carbonates

The Oligocene sediments in peninsular
Florida and pan ol the panhandle are
characteristically assigned lo Ihe Suwannee
Limestone. The Oligocene sediments in the
central and western panhandle are placed in Ihe
Marianna. Bucatunna and Chickasawhay
Formations (Miller. 1986) In Ihe westernmost
panhandle, Ihe lower carbonates ol Ihe
Suwannee Limestone grade into the siliciclaslic
Byram Formation (Braunstein el al. 1988)

Suwannee Limestone

The Suwannee Limestone consists primarily
ol variably vuggy and muddy (carbonate)
limestone (grainslone to packstone). The
occurrence ol a vuggy. porous dolostone is
recognized in the type area. Ihe eastern to
central panhandle and in southwest Florida.
The dolostone oflen occurs interbedded
between limestone beds.

The Suwannee Limestone is absent
throughout a large area ol Ihe northern and
central peninsula probably due to erosion.
Scattered oulliers of Suwannee Limestone are
present within this area. Where it is present. Ihe
Suwannee Limestone lorms much ol the upper
portion ol Ihe Floridan aquifer system The
reader is referred lo Miller (1986) for a map ol
Ihe occurrence ol Ihe Suwannee Limestone in
Ihe peninsula
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Manama Limestone

The Marianna Limestone is a fossiliferous.
variably argillaceous limestone (packslone to
wackestone) that occurs In the central
panhandle It is laterally equivalent to the lower
portion of the Suwannee Limestone. The
Marianna Limestone forms a portion of the
uppermost Floridan aquifer system In the
central panhandle region.

Bucalunna Clay Member of the Byram
Formation

The Bucalunna Clay Member Is silly to
finely sandy clay Fossils are generally scarce
in the Bucalunna (Marsh, 1966). The sand
content of the Bucatunna ranges from very
minor percentages to as much as 40 percent
(Marsh. 1966)

The Bucatunna Clay Member has a limited
distribution in the western panhandle. It occurs
from the western end ol the slate eastward to
approximately the Okaloosa-Walton County line
where it pinches out (Marsh, 1966). The
Bucalunna Clay Member provides an effective
intra-aquiler confining unit In the middle ol the
Floridan aquifer system In the western
panhandle

Chickasawhay Formation

Marsh (1966) describes the Chickasawhay
Formation as being composed ol highly porous
limestone and dolomitic limestone. This Is
often interbedded with porous to compact
dolomitic limestone to dolostone. The
Chickasawhay Formation grades Into the upper
Suwannee Limestone eastward. Due to
difficulty in separating the Chickasawhay Irom
the Lower Miocene limestones in the western
panhandle, both Marsh (1966) and Miller (1986)
included thin beds ol possible Lower Miocene
carbonate in the upper portion ol the
Chickasawhay Formation. The permeable
sediments of the Chickasawhay Formation form
part ol the upper Floridan in the western
panhandle (Wagner, 1982).

Miocene Series

The Miocene Epoch was a time of
significant change in the deposilional sequence

on the Florida Platform and the adjacent Gull
and Atlantic Coastal Plains. During the early
part ol the Miocene, carbonate sediments
continued to be deposited over most of the
State. Intermixed with the carbonates were
Increasing percentages of sillciclasllc
sediments. By the end of the Early Miocene,
the deposition of carbonate sediments was
occurring only in southern peninsular Florida.
Siliclclastic deposition dominated the Middle
Miocene statewide with this trend continuing
Into the Late Miocene.

The basal Miocene carbonate sediments
often form the uppermost portion of the
Floridan aquiler system. The remainder ol the
Miocene sediments form much of the
intermediate aquifer system and intermediate
confining system. In some Instances, these
sediments may also be Included in the surficial
aquiler system.

Unusual depositional conditions existed
during the Miocene as Is evident from Ihe
occurrence of abundant phosphate,
palygorskite, opaline cherts and other
uncommon minerals plus an abundance of
dolomite within the Hawthorn Group (Scott,
1988a). The presence of these minerals may
Influence ground-water quality in areas where
the Miocene sediments are being weathered.
Ground-water quality may also be affected
where these sediments form the upper portion
ol the Floridan aquifer system or portions of the
Intermediate aquifer system.

Current geologic thought holds that In the
peninsula the Miocene section is composed ol
the Hawthorn Group. The Tampa Formation is
included as a member In Ihe basal Hawthorn
Group. In the panhandle, Ihe Lower Miocene
remains the Chattahoochee and St. Marks
Formations, the Middle Miocene Alum Blufl
Group and the Upper Miocene Chociawhaichee
Formation and equivalents. Formations
previously mentioned in the literature as being
Miocene in age Include the Tamlaml. which Is
Pliocene In age, and the Mlccosukee Formation
which is now recognized as being Late Pliocene
to possibly early Pleistocene in age.

The Miocene sediments are absent from the
Ocala Platform and the Sanlord High (Scott,
1988a). These sediments are as much as 800

feet thick in southwest Florida (Miller. 1986:
Scott, I988a), 500 feet thick In the northeastern
peninsula (Scott, I988a) and 900 to 1000 leet
thick in the westernmost panhandle (Miller,
1986).

Chattahoochee Formation

The Chattahoochee Formation is predomi-
nantly a fine-grained, often lossililerous. silly to
sandy dolostone which is variable to a
limestone (Huddlestun, 1968). Fine-grained
sand and silt may also form beds with various
admixtures of dolomite and day minerals. Clay
beds may also be common In some areas (Puri
and Vernon. 1964).

The Chattahoochea Formation occurs In a
limited area of the central panhandle Irom the
axis ol the Gulf Trough westward. It appears
that the Chattahoochee grades to Ihe west Into
a carbonate unit alternately referred lo as

.Tampa Limestone (Marsh, 1966; Miller. 1986) or
St. Marks (Purl and Vernon. 1964; NWFWMD
Stall. 1975). Northward into Georgia, this unit
grades Into the basal Hawthorn Group
(Huddleslun, 1988). To the east of Ihe axis of
the Gulf Trough, the Chattahoochee Formation
grades Into the SI. Marks Formation (Puri and
Vernon. 1964; Scott, 1986). The gradalional
change between Ihe Chattahoochee and St.
Marks Formations occurs over a broad area of
Leon and Gadsden Counties (Scott. 1986). The
sediments of the Chattahoochee Formation
comprise the upper zone of Ihe Floridan aquiler
system in the central panhandle.

St. Marks Formation

The St. Marks Formation is a lossililerous
limestone (packstone to wackestone). Sand
grains occur scattered in an often very moldic
limestone. The Itthology of the St. Marks and the
associated units in the Apalachlcola Embayment
and lo the west are olten difficult to separate
(Schmldt. 1984). The St. Marks Formation
lithology can be traced in cores grading into the
Chattahoochee Formation (Scott. 1986). This
formation forms the upper part ol the Floridan
aquifer system In portions of the eastern and
central panhandle.

Hawthorn Group

The Hawthorn Group Is a complex series ol
the phosphate-bearing Miocene sediments in
peninsular and eastern panhandle Florida. The
carbonate sediments of the Hawthorn Group are
primarly One-grained and contain varying admix-
tures of day, sit. sand and phosphate. Doloslone
Is the dominant carbonate sediment type In the
northern two-thirds of Ihe peninsula while lime-
stone predominates in the southern peninsula and
In the eastern panhandle area.

The sllcidasttc sediment component consists
of Una- to coarse-grained quartz sand, quartz silt
and day minerals In widely varying proportions.
The day minerals present include palygorskile.
smectite and mile with kaollnite occurring in the
weathered sediments.

The top Of the Hawthorn Group is a highly
Irregular erosional and karsllc surface. This
unconlormable surface can exhibit dramatic local
reHef especMy In outcrop along the flanks ol the
Ocala Platform, figures 12 through 19 show the
lop and thickness of the Hawthorn Group
sediments which comprise Ihe intermediate aquiler
system/confining unit.

In the peninsula. Ihe Hawthorn Group can be
broken Into a northern section and a southern
section. The northern section consists of inter-
bedded phosphalic carbonates and siliciclasiics
with a trend of increasing siliciclasiics in the
younger sediments. In ascending order. Ihe for-
mations In northern Florida are the Penney Farms.
Marks Head and Coosawhatchee and its lateral
equivalent Stalenville (Scolt, I988a). The sedi-
ments comprising these formations charac-
teristically have low permeabilities and form an
effective aqulclude. the intermediate confining unit
In a lew areas, permeabilities within Ihe Hawthorn
sediments are locally high enough to allow Ihe
limited development ol an Intermediate aquifer
system.

The southern section consists of a lower
domlnantly phosphalic carbonate section and an
upper phosphalic siliciclaslic section. In the
southern area. In addition lo increasing
siliciclasiics upsectlon, there Is also a trend ol
increasing siliciclasiics from west lo east in Ihe
lower carbonate section. The Hawthorn Group In
southern Florida has been subdivided Into. In
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ascending order, the Arcadia Formation with the
former Tampa Formation as a basal member, and
the Peace River Formation (Scotl. 1988a).
Throughout much of south Florida, these
sediments have limited or low permeabilities and
form an effective Intermediate confining unit.
However, where the Tampa Member Is present and
permeable enough, it may form the upper portion
of the Floridan aquifer system. In portions of
southwestern Florida, the Hawthorn sediments are
permeable enough to form several Important
producing zones In the Intermediate aquifer
system (Knapp et al.. 1986: Smith and Adams.
1988).

The Hawthorn Group, Torreya Formation sedi-
ments In the eastern panhandle are predominantly
sillclclastlcs with limited amounts of carbonates
(Scott, 1988a). In this area, carbonates become
Increasingly important In the Gulf Trough where
the basal Hawthorn sediments are fine-grained
carbonates. The siliciclastic sediments are very
clayey and form an effective intermediate confining
unit. The carbonate sediments may locally be
permeable enough to form the upper portion of the
Floridan aquifer system.

Bruce Creek Limestone

Huddleslun (1976) applied the name Bruce
Creek Limestone to late Middle Miocene lime-
stones occurring in the Apalachicola Embayment
and coastal areas of the central and western
panhandle. The Bruce Creek Limestone Is a fossil-
iferous. variably sandy limestone (Schmtdt, 1984).
This lithology becomes indistinguishable, to the
east, from lithologtes found In the SI. Marks Forma-
tion (Schmldl. 1984). The Bruce Creek Limestone
Is laterally equivalent to and grades Wo the lower
portion of the Alum Bluff Group (Schmldt, 1984).
The Bruce Creek Limestone forms part of the
upper Floridan aquifer system In the central and
western panhandle.

Alum Bluff Group

West of (he Apalachlcola River In the Florida
panhandle, the Hawthorn Group is replaced by the
Alum Bluff Group. The Alum Bluff Group includes
the Chipola Formation. Oak Grove Sand, Shoal
River Formation and the Choclawhatchee For-
mation (Braunsteln el al.. 1988). The formations
included in this group are generally defined on the

basis of their moHuskan faunas and are of variable
areal extents. These sediments can be distin-
guished as a lithologlc entity at the group level and
wM be referred to as such In this text.

The Alum Bluff Group consists of days, sands
and shell beds which may vary from a fossNiferous.
sandy day to a pure sand or day and occasional
carbonate beds or lenses. The Jackson Blulf
Formation is currently thought to be Late Pliocene
In age; and, even though Huddlestun (1976)
included It In the Alum Bluff Group, It was not
Included In the Alum Blulf Group on the latest
correlation charts (Braunsteln et al., 1988).
Sediments comprising the Jackson Bluff Formation
are very similar to those making up the Alum Bluff
Group.

The sediments comprising the Alum Bluff
Group are generally impermeable due to the
abundance of clay-sized particles. These
sediments form an Important part of the
Intermediate confining unit In the central
panhandle.

Pensacola Clay

The Pensacola Clay consists of three mem-
bers: lower and upper day members and a middle
sand member, the Escambia Sand (Marsh, 1966).
Uthologlcally, the day members consist of stlty,
sandy days with carbonized plant remains (Marsh.
1966). The sand member Is fine to coarse, quartz
sand. Marine fossils are rarely present In the
Pensacola Clay with the exception of a
fosslllferous layer near the base (Clark and
Schmidt. 1982). The Pensacola Clay grades
laterally Into the lower portion of the 'Miocene
Coarse Clastics* to the north and the Alum Bluff
Group and the lower Intracoastal Formation to the
east (dark and Schmldl. 1982).

The Pensacola Clay forms the intermediate
confining unit for the Floridan In the western
panhandle. It lies Immediately supradjacent to the
limestones of the upper Floridan aquifer system.

Intracoastal Formation

Schmidt (1984) describes the Inlracoastal For-
mation as a "very sandy, highly mlcrofossliferous,
poorly consolidated, argillaceous, calcarenlllc
limestone.* Phosphate Is generally present In
amounts greater than one percent. This unit is

laterally gradallonal with the Pensacola Clay and
Mio-Pllocene 'Coarse Clastlcs* (Schmidl, 1984).
The lower Intracoaslal Formation is Middle
Miocene while the upper portion is Late Pliocene.
Wagner (1982) indicates that the Inlracoastal
Formation forms part of the intermediate confining
unit In the central to western panhandle.

Pliocene-Pleistocene Series

The sediments of the Pliocene-Pleistocene
Series occur over most of the State. These
sediments range from nonfosslllferous. clean
sands to very fosslllferous, sandy clays and
carbonates. Lilhologic units comprising this series
include the 'Coarse Clastics'. Tamlaml Formation,
Citronelle Formation, Miccosukee Formation,
Cypresshead Formation, Nashua Formation.
Caioosahalchee Formation, Fort Thompson
Formation, Key Largo Limestone, Miami Lime-
stone, Anastasla Formation and Undifferenliated
Pleistocene-Holocene sediments. The upper
portion of the Intracoastal Formation is Pliocene
and is discussed with the lower Inlracoastal
Formation under the Miocene Series.

'Coarse Clastlcs"

The name "Coarse Claslics' has been applied
to sequences of quartz sands and gravels in a
number of areas around Florida. These sediments
are often referred lo in the literature as 'Miocene
Coarse Clastics' (for example, Purl and Vernon,
1964).

In northern Florida, these sediments are
referred to *s the Cypresshead Formation of Late
Pliocene lo Early Pleistocene age (Scott, 19886).
In southern Florida, Knapp el al. (1986) referred lo
these sediments as the 'Miocene Coarse Claslics'
and placed them In the Hawthorn Group. In the
panhandle. Marsh (1966) mentions the 'Miocene
Coarse Claslics* as sands and gravel with some
day which underlie the Citronelle Formation.

In the panhandle, the 'Coarse Clastics* are
variably clayey sands with gravel and some shell
material (Clark and Schmidt. 1982). These
slllciclaslics occur In Escambia, Santa Rosa and
western Okaloosa Counties in the western
panhandle. They equate In part lo the upper pad
of the Pensacola Clay, part of the Intracoaslal
Formation and part of the Alum Bluff Group.

In southern peninsular Florida, the coarse
siliciclaslics are line to very coarse quartz sands
with quartz gravel and variable amounts of clay,
carbonate and phosphate. These sediments may
equate with the Cypresshead Formation sediments
in central and northern Florida.

These siliciclastic sediments form important
aquifer systems in portions ol southern and
panhandle Florida. In the western panhandle, the
"Coarse Clastics" lorm a portion of Hie Sand-and-
Gravel aquifer, part ol Ihe surticial aquifer system
These sediments also comprise a portion ol the
surflclal aquifer system In the peninsular area,
especially in southern Florida.

Tamiami Formation

The Tamiami Formation consists of the
Pinecresl Sand Member, the Ochopee Limestone
Member, and Ihe Buckingham Limestone Member
(Hunter. 1968). The various facies of the Tamiami
occur over a wide area of southern Florida. The
relationships of the facies are not well known due
to: 1- Ihe complex set of deposilional environ-
ments that were involved in Ihe formation ol the
sediments and 2- the Tamiami Formation most
often occurs as a shallow subsurface unit
throughout much of its extent. Many of Ihe lacies
are important from a hydrogeologic perspective in
an area of ground-water problems.

The limestone in Ihe Tamiami Formation
occurs as two types: 1 • a moderately to well-
Indurated, slightly phosphalic, variably sandy,
fossliferous limestone (Ochopee) and 2- a poorly
indurated to unindurated, slightly phosphalic,
variably sandy, lossHilerous limestone (Bucking-
ham). The sand facies Is o'len composed ol a
variably phosphatic and sandy, lossHilerous.
calcareous, quartz sand often containing abun-
dant, well-preserved mollusk shells (Pinecrest)
The sand varies Irom a well-sorted, clean sand with
abundant well-preserved shells and traces ol sill-
sized phosphate in the type Pinecresl Sand
Member (Hunter, 1968) lo a clayey sand with
sand-sized phosphate, clay-sized carbonate in the
matrix and abundant, well preserved mollusk
shells. Siliciclastic sediments (undillerentiated) of
Ihis age appear to occur along the eastern side of
Ihe peninsula bul have not been assigned lo the
Tamiami Formation.

Sediments of Ihe Tamiami Formation exhibit
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variable permeabilities and form the lower Tamlami
aquiler and Tamiami confining beds of the surficial
aquifer system (Knapp et al.. 1986). Smith and
Adams (1988) indicate that the upper Tamiami
sediments form the basal portion of the "water
table aquifer' overlying the Tamiami confining
beds

Cilronelle Formation

The Cilronelle Formation is composed of line
to very coarse sillciclastics. The name was
extended to include the slliciclastics comprising
the central ridge system in the Florida peninsula by
Cooke (1945) As it is currently recognized, the
Cilronelle Formation occurs only in the panhandle.
The unit is recognized from central Gadsden
County on the east to the western boundary of the
State. The Cilronelle Formation Is composed of
very tine to very coarse, poorly sorted, angular to
subangular quartz sand. The unit contains
significant amounts of clay, silt and gravel which
may occur as beds, lenses or stringers and may
vary rapidly over short distances. Limonite
nodules and limonitic cemented zones are
common.

The Citronelle Formation extends over much
of the central and western panhandle. Previous
investigators encountered problems in the
separation of the Citronelle and the overlying
terrace deposits and generally considered the
thickness of the Citronelle including these younger
sediments (Marsh, 1966; Coe. 1979). The
Cilronelle Formation grades laterally into the
Miccosukee Formation through a broad transition
zone in Gadsden County. The Citronelle For-
mation forms an important part of the Sand-and-
Gravel aquifer in the western panhandle and
produces up to 2.000 gallons of water per minute
(Wagner. 1982).

Miccosukee Formation

Hendry and Yon (1967) describe the
Miccosukee Formation as consisting of
interbedded and cross-bedded day, sit, sand and
gravel of varying coarseness and admixtures.
Limonite pebbles are common in the unit. The
Miccosukee Formation occurs in the eastern
panhandle from central Gadsden County on the
west 10 eastern Madison County on the east. Due
to its clayey nature, the Miccosukee Formation
does not produce significant amounts of water. It

Is generally considered to be pan of the surficial
aquifer system (Southeastern Geological Society,
1986).

Cypresshead Formation

The name Cypresshead Formation was first
used by Huddlestun (1988). It was extended into
Florida by Scott (I988b). The Cypresshead
Formation is composed entirely of slllclclasllcs;
predominantly quartz and clay minerals. The unit
Is characteristically a mottled, fine- to coarse-
grained, often gravelly, variably clayey quartz
sand. As a result of weathering, the clay
component of these sediments has charac-
teristically been altered to kaollntte. Clay serves as
a binding matrix lor the sands and gravels. Clay
content may vary from absent to more than fifty
percent in sandy clay lithologles although the
average clay content is 10 to 20 percent. These
sediments are often thinly bedded with zones of
cross bedding. The Cypresshead Formation
appears to occur In the Central Highlands of the
peninsula south to northern Highlands County,
although the extent of the Cypresshead Formation
has not been accurately mapped in this area. This
unit may locally comprise the surficial aquifer
system where day content is low.

Nashua Formation

The Nashua Is a lossllilerous, variably
calcareous, sometimes clayey, quartz sand. The
fossil content is variable from a shelly sand to a
shell hash. The dominant fossils are moHusks.

The extent of the Nashua in northern Florida Is
not currently known. It extends some distance Into
Georgia and appears to grade laterally Into the
Cypresshead Formation (Huddlestun, 1988). The
Nashua Formation may produce limited amounts
of water in localized areas where it forms part of
the surficial aquifer system.

Caloosahatchee Formation

The Caloosahatchee Formation consists of
fossHiferous quartz sand with variable amounts of
carbonate matrix interbedded with variably sandy,
shelly limestones. The sediments vary from non-
indurated to wen indurated. The fauna associated
with these sediments are varied and often well
preserved. Fresh water limestones are commonly
present within this unit.

Sediments Identified as part of the
Caloosahatchee Formation by various
Investigators occur from north of Tampa on the
west coast south to Lee County, eastward to the
East Coast Ihen northward Into northern Florida
(DuBar. 1974). The Caloosahatchee Formation as
used here Includes those sediments Informally
referred to as the Bermont formation (DuBar,
1974).

In most hydrogeologlc Investigations of
southern Florida, the Caloosahatchee Formation Is
not differentiated from the Fort Thompson
Formation and other fauna! units. The
undllferentiated sediments form much of the
judicial aquifer system.

Fort Thompson Formation

The Fort Thompson Formation consists of
Interbedded shell beds and limestones. The shell
beds are characteristically variably sandy and
slightly Indurated to unlnduraled. The sandy
limestones present In the Fort Thompson
Formation were deposited under both freshwater
and marine conditions. The sand present In these
sediments Is line- to medium-grained. The
sediments of Fort Thompson age In central Florida
along the east coast, consist of line to medium
quartz sand with abundant mollusk shells and a
minor but variable day content.

The Fort Thompson Formation, as the
Caloosahatchee Formation, Is part of the
undifferenliated sediments In soulliern Florida. It
forms a portion ol the suriicial aquifer system.

Key Largo Limestone

The Key Largo Limestone Is a coralline
limestone composed ol coral heads encased In a
matrix of calcarenlte (Stanley, 1966). Holfmelster
and Multer (1968) indicate that the Key Largo
Limestone occurs In the subsurface from as far
north as Miami Beach to as lar south as the Lower
Keys. The lossl reef tract represented by the Key
Largo sediments may be as much as B miles wide
(DuBar, 1974). Near the northern and southern
limits of the Key Largo Limestone, it Is overlain
conformably by the Miami Limestone with which
the Key Largo Is. in part, laterally equivalent.

The Key Largo Limestone forms a part of the
Biscayne aquifer of the surficial aquiler system.
The Biscayne aquiler provides water lor areas ol
Dade, Broward and Monroe Counties.

Miami Limestone

The Miami Limestone includes an oolitic facies
and a bryozoan facies. The bryozoan facies
underlies and extends west of the western
boundary of the oolitic facies. The bryozoan lacies
consists ol calcareous bryozoan colonies
Imbedded In a matrix of oolds. pellets and skeletal
sand. It generally occurs as a variably sandy,
recrystallized, losslHerous limestone (Hoflmeisler
et al., 1967). The oolitic lacies consists of variably
sandy limestone composed primarily ol oolites
with scattered concentrations of fossils.

Hoflmelster el al. (1967) Indicate that the
Miami Limestone covers Dade County, much ol
Monroe County and the southern part of Broward
County. It grades laterally to Ihe south Into the
Key Largo Limestone and to the north into the
Anastasia Formation. The oolitic facies underlies
Ihe Atlantic Coastal Ridge southward from
southern Palm Beach County to southern Dade
County.

The Miami Limestone forms a portion ol the
Biscayne aquifer of the surficial aquifer system. It
is very porous and permeable due to Ihe
dissolution ol carbonate by ground water as it
recharges the aquiler system.

Anastasia Formation

The Anaslasla Formation consists of
Inlerbedded quartz sands and coquinoid lime-
stones. The sand beds consist of fine to medium-
grained, variably losslHerous. calcareous, quartz
sand. The contained fossils are primarily broken
and abraided mollusk shells. The limestone beds,
commonly called coqulna. are composed ol shell
fragments, scattered whole shells and quartz sand
enclosed In a calcareous matrix, usually sparry
calclte cement.

The Anaslasla Formation forms the Atlantic
Coastal Ridge through most of its length (White.
1970). Natural exposures ol this unit occur
scattered along Ihe east coast from St. Augustine
south to southern Palm Beach County near Boca
Ralon. South of this area the Anastasia Formation

10
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grades into the Miami Limestone Cooke (1945)
lell that the Anastasla Formation extended no
more than three miles Inland from the Intracoastal
Waterway. Field work by this author (Scott)
suggests that the Anaslasia may extend as much
as 10 miles Inland; although, Schroeder (1954)
suggests that this unit may occur more than 20
mies inland.

The Anastasia Formation forms a portion of
the surticlal aquifer system along the eastern coast
of the state. Ground water Is withdrawn from the
Anastasia Formation in many areas along the
Atlantic Coastal Ridge where, locally. It may be the
major source of ground water. Near the southern
extent of the Anaslasia Formation, It forms a
portion of the Biscay™ aquifer (Hoffmelster. 1974).

Undifferenlialed Plelstocene-Holocene Sediments

The sediments referred to as the "undiffe-
renliated Pleislocene-Holocene sediments* cover
much of Florida effectively hiding most older
sediments. Included in this category are marine
'terrace* sediments, eollan sand dunes, fluvial
deposits, fresh water carbonates, peats and a wide
variety of sediment mixtures. These sediments
often occur as thin layers overlying older
formations and are not definable as formations. As
such, these sediments have been referred to by
many different names including Pliocene to Recent
sands. Pleistocene sands, Pleistocene Terrace
Deposits.

The sediments Incorporated in this category
are most often quartz sands. The sands range
from fine- to coarse-grained, nonlnduraled to
poorly Indurated and nondayey to slightly clayey.
Gravel may be present in these sediments in the
panhandle area. Other sediments Included in this
group Include peat deposits, some day beds, and
freshwater carbonates. The freshwater carbonates
occur in many freshwater springs and In large
areas of the Everglades.

Locally, these sediments may form a portion of
the surficlal aquifer system. The greatest
thicknesses of these sediments occurs Infilling
paleokarst features where more than 300 feet of
undifferenllated Pleistocene-Holocene sediments
have been recorded (Florida Geological Survey,
unpublished well data).

HYOROSTRATIGRAPHY

The hydrostraligraphy of the Florida Platform
has been the focus of numerous Investigations by
the various water management districts, the USGS
and the FGS. The hydroslraligraphic framework
recognized In Florida consists of a thick sequence
of Cenozolc sediments which comprise the
Floridan aquifer system, the Intermediate aquifer
system/confining unit and the surficlal aquifer
system (Figure 4) (Southeastern Geological
Society Ad Hoc Committee. 1986). The Floridan
aquifer system underlies much of the State,
providing abundant potable water for a rapidly
expanding population (Figure 20). In limited
areas throughout the State, the Intermediate
dquller system Is utilized. Water is also
withdrawn from the surficial aquifer system in
many areas particularly in the western
panhandle and southern Florida. As an
example, Figure 21 illustrates the extent and
occurrence of ground-water systems In the
NWFWMD area of the panhandle.

The hydrologlc parameters of each aquifer
system vary widely from one area of the stale to
another as do the lilhologies of the sediments.
Hydrologlc subdivisions' do not have to
conform to the lilhostrallgraphlc framework.

Each water management district has
Identified surface-water basins and ground-
water areas. The surface-water basins (Figures
22 through 26) delineate the areas influenced
by the tributaries of the major drainage features.
The ground-water areas (Figures 27 through 31)
were delineated as convenient study areas.
Maps representing the polentlometrlc surface
of the Floridan aquifer system were constructed
for each district (Figures 32 through 36).

Surficial aquifer system

The surficial aquifer system Is defined by
the Southeastern Geological Society (SEGS) Ad
Hoc Committee on Florida Hydro-stratlgraphlc
Unit Definition (1986) as 'the permeable
hydrologlc unit contiguous with the land
surface that is comprised principally of un-
consolidated to poorly Indurated, slliciclastlc
deposits. It also Includes well-indurated
carbonate rocks, other than those of the
Floridan aquifer system where the Floridan is at
or near land surface. Rocks making up the

surficial aquifer system belong to all or part o'
the Upper Miocene to Holocene Series. It
contains the water table, and the water within it
is under mainly unconllned conditions; but
beds of low permeability may cause semi-
confined or locally confined conditions to
prevail In Us deeper parts. The lower limit of the
surficial aquifer system coincides with the top
of the laterally extensive and vertically
persistent beds of much lower permeability*.

Some areas of the slate rely heavily upon
the surficial aquifer system for potable water in
areas where the water quality of the Floridan
aquifer system is poor. The two main aquifers
of the surficial aquifer system to which names
have been applied are the Sand and Gravel
Aquifer of northwestern panhandle Florida and
the Biscayne Aquifer in southeastern Florida.
The distribution of these aquifers is limited
(Figure 20). Maps delineating the thickness of
the surficlal aquifer system were provided by
the Northwest Florida Water Management
District (NWFWMD) (Figure 37) and Southwest
Florida Water Management District (SWFWMD)
(Figure 38). The South Florida Water Manage-
ment District provided a map of the base of the
surficial aquifer system (Figure 39). Figure 40
depicts those areas of the SJRWMD where the
surficial aquifer system Is a primary ground-
water supplier.

The surficlal aquifer system Is composed of
Pliocene to Holocene quartz sands, shell beds,
and carbonates (Figure 4). In the Florida
panhandle, these units include the Cilronelle
and Miccosukee Formations and undifferen-
tiated sediments. In the northern portion of the
peninsula, sediments belonging to the
Anastasia Formation, Cypresshead Formation
and Undifferentiated Sediments, which Include
shell beds and limestones that are lime
equivalent to the Caloosahalchee and Fort
Thompson Formations, comprise the surlicial
aquifer system. In southern Florida, the
surficial aquifer system consists of the
Tamiami, Caloosahalchee, Fort Thompson, and
Anastasia Formations, the Key Largo and Miami
Limestones and the undllferentialed sediments.
Following the definition of the Tamiami as
proposed by Hunter and Wise (1980), the
portion of the Tamiami previously considered to
be the lower Tamiami confining unit now forms
the upper part of the Hawthorn Group of the

intermediate confining unit. Where a clay bed
separates the upper and lower limestones of the
Tamiami. as In Hendry County (Smith and
Adams, 1988), the clay bed Is recognized as a
thin confining unit within the surlicial aquiler
system.

Intermediate aquiler system/confining unit

The SEGS (1986) defines the intermediate
aquifer system/ confining unit as 'all rocks that
He between and collectively retard the exchange
of water between the overlying surficial aquifer
system and the underlying Floridan aquifer
system. These rocks in general consist of fine-
grained slliciclasllc deposits interlayered with
carbonate strata belonging to all or parts of the
Miocene and younger series. In places, poorly-
yielding to non-waler-ylelding strata mainly
occur and there the lerm 'intermediate
confining unit* applies. In other places, one or
more low- to moderate-yielding aquifers may be
Inlerlayered with relatively Impermeable con-
fining beds; there the lerm •intermediate aquifer
system* applies. The aquifers within this sys-
tem contain water under confined conditions.

The top of the Inlermediate aquifer
system/confining unit 'coincides with the base of
the surficial aquifer system. The base of the in-
termediate aquifer (or confining unit) is at the top
of the vertically persistent, permeable, carbonate
section that comprises the Floridan aquifer system,
or, in other words, that place in the section where
slliclclaslic layers of significant thickness are
absent and permeable carbonate rocks are
dominant. Where the upper layers of the persist-
ent carbonate section are of low permeability, they
are part of either the Intermediate aquiler system
or intermediate confining unit, as applicable to the
area.*

The sediments comprising the intermediate
aquifer system/confining unit exhibit wide
variability over the stale. In the central and
western panhandle, this section acts principally
as an Intermediate confining unit for the
Floridan aquifer system The formations
belonging to the intermediate confining unit
Include the Alum Bluff Group. Pensacola Clay,
Intracoastal Formation, and the Chipola For-
mation (SEGS. 1986). In the eastern panhandle,
the confining unit includes primarily the
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Hawthorn Group sediments. Figures 41 and 42
show the top and thickness of the intermediate
confining'unit in the NWFWMD area while
Figures 12 and 13 show the top and thickness
of the Hawthorn Group sediments in the eastern
part of the District. In the northern peninsula,
the Hawthorn Group sediments form the Inter-
mediate confining unit with minor occurrences
of aquifer zones (Figures 14 through 17). In the
southern peninsula, the Hawthorn Group
sediments form both an Intermediate confining
unit and an intermediate aquifer system. The
top and thickness of the Intermediate aquifer
system/confining unit in the SWFWMO area Is
shown in Figures 43 and 44. The lop and
isopach of the Hawthorn Group sediments in
southern Florida (SWFWMD and SFWMD) are
shown on Figures 18 and 19. In many areas of
the state, impermeable carbonates of Eocene
and Oligocene age may form the base of the
intermediate confining unit. Conversely, per-
meable carbonates occurring at the base of the
Hawthorn Group may be hydraulically con-
nected to the Florldan aquifer system and
locally form the top of the Florldan.

The intermediate aquifer system plays a
very important role In the ground-water
resources of southwestern peninsular Florida.
In the Lee County and surrounding areas, the
intermediate aquifer system provides relatively
large quantities of potable water. The Hawthorn
Group may contain two producing zones
(Wedderburn el al.. 1982) referred to as the mid-
Hawthorn aquifer and the sandstone aquifer.
Figure 45 illustrates the top of the mid-
Hawthorn confining zone in Lee County. Figure
46 delineates the base of the sandstone aquifer
while Figure 47 shows the top of the mid-
Hawthorn aquifer.

The intermediate confining unit occurs
widespread in the state providing an effective
aquiclude lor the Floridan aquifer system. On
the crests of the Ocala Platform, Sanford High,
St. Johns Platform. Brevard Platform and the
Challahoochee Anticline (Figure 4) these beds
are absent due to erosion. In these areas,
surface water has a direct avenue to recharge
the Floridan aquifer system. Immediately
surrounding these areas, the intermediate
confining unit is present but is breached by
kdrsi features which also allow surface water
and waler from the surficlal and Intermediate

aquifer systems direct access to the Floridan.
In the west-central portion of the peninsula and
along the west coast from Hiltsborough County
Into the eastern panhandle, the Intermediate
confining unit Is generally absent and the
Floridan aquifer system occurs unconflned. In
the east-central peninsula, the Intermediate
confining unit is thin and provides only limited
confinement for the underlying Floridan aquifer
system. Miller (1986) mapped a maximum
thickness of the Intermediate confining unit as
being greater than 1000 feel thick in the
western-most panhandle and In southwestern
Florida.

Florldan aquifer system

The Floridan aquifer system Is one of the
world's most productive aquifers. The sediments
that comprise the aquifer system underlie the
entire state although potable water Is not
present everywhere (Figure 20).

The Florldan aquifer system may occur as a
continuous series of vertically connected
carbonate sediments or may be separated by
sub-regional to regional confining beds (Miller,
1986). Often the confining beds consist of low
permeability carbonates. In the western
panhandle, the Inlra-aqulfer confining unit Is
the Bucatunna Clay. Elsewhere, the confining
beds are carbonate sediments belonging to the
Ocala Limestone, Avon Park Formation or the
Oldsmar Formation. When Intra-aquifer
confining beds are present, the Floridan aquifer
system can be subdivided into an upper and lower
Florldan. Figures 48 through 51 Indicate the
configuration of the top and the thickness of the
upper and lower limestones of the Florldan
aquifer system. Figures 52 and 53 reveal the
top and thickness of the Bucalunna Clay, the
intra-aquifer confining unit in the western
panhandle. Figure 54 shows the top of the
lower Florldan aquifer system In the SJRWMO
area.

The Florldan aquifer system In peninsular
Florida and the eastern panhandle Is composed
of all or parts of the Cedar Keys Formation,
Oldsmar Formation, Avon-Park Formation,
Ocala Limestone, Suwannee Limestone, St.
Marks Formation and, possibly, the basal
carbonates of the Hawthorn Group in limited areas
of the state (Figure 4). The Florldan aquifer

system encompasses the Ocala Limestone,
Marianna Limestone, Suwannee Limestone.
Chickasawhay Limestone, Challahoochee Forma-
tion. St. Marks Formation and Btuce Creek
Limestone (Figure 4) In the central and western
panhandle.

The elevation of the upper surface of the
Floridan aquifer system is directly related to the
positioning on the major structural features
(Figure 5). The top of the Floridan aquifer
system ranges in elevation from greater than
+ 100 feet NGVD on the Ocala Platform and
Challahoochee Arch to more than -1400 feel
NGVD In the western-most panhandle and more
than -1100 feet NGVD In the Okeechobee Basin
of southern Florida (Figures 55 through 59).
The thickness of the Florldan aquifer system
(Including those areas where water from the
Floridan aquifer system may not be potable)
varies from less than 100 feet along the state
line In north-central panhandle to more than
3000 feet In the Apalachlcola Embayment and
3400 feet In southern peninsular Florida
(Figures 60 through 64). The base of the
Florldan aquifer system in the NWFWMD area Is
shown in Figure 65.

The degree of confinement of the Floridan
aquifer system also varies In relation to the
position of the major structural features. The
Florldan may be unconflned or semlconfined on
the major features Including the Ocala Platform
and the Chattahoochee Anticline (Figures 66
through 68). In the negative areas such as the
Jacksonville Basin, Okeechobee Basin and the
Gulf Coast Basin, the Florldan aquifer system Is
well confined. Many areas of central peninsular
Florida and In the eastern panhandle exhibit the
development of karst features that breach the
confining unit allowing localized recharge to
occur. Figure 69 Illustrates the NWFWMD area
karst development. Throughout most of
southern Florida, particularly the SFWMD area,
the Floridan aquifer system occurs under
confined conditions. The thickness of the beds
confining the Floridan aquifer system in the
SWFWMD area is shown in Figure 70.

Recharge to the Florldan aquifer system is
directly related to the confinement of the
system. The highest recharge rates occur
where the Florldan is unconfined or poorly
confined as In those areas where the Floridan

aquifer system is at or near land surface (Figure
71). Recharge may also be high In areas where
the confining layers are breached by karst
features as shown for the NWFWMD area
(Figure 69). Figures 72 through 76 indicate the
relative recharge rates around the state.

The potentlometrlc surface of the Floridan
aquifer system varies widely throughout the
stale. In localized areas, the potenliometrlc
surface may be affected by intensive pumpage
of ground water. Figures 32 through 36 indicate
the elevation of this surface relative to NGVD.
In those areas where the polenliomeiiic surface
Is higher than the ground elevation, artesian
conditions occur. Figures 77 through 82
delineate the areas where artesian flow is
expected based on current data.

The Intrusion of saline waters into fresh
water producing zones Is a major concern for
Florida's coastal, and some inland, commu-
nities. Excessive pumpage of fresh water may
draw the saline waters laterally or may cause an
upconlng of underlying nonpotable water. The
salt water that can affect the potable water
supply may be connate water trapped during
the deposition of the sediments forming the
aquifer system. It may represent saline waters
that entered the aquifer system during previous
high sea level stands which have not been
flushed from the aquifer. The limits of salt
waler Intrusion are shown on Figures 83
through 86.

The Claiborne aquifer occurs in a limited
area of the central-northern panhandle. It Is a
permeable portion of the sub-Floridan Con-
fining Unit In that area. It is poorly defined and
rarely used at this time (Alien. 1987).
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Figure 6. Geomorphologic Provinces of Rorida (after White, 1970)
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HYDROGEOLOGY, AQUIFER CHARACTERISTICS, AND GROUND-WATER FLOW

OF THE SURFICIAL AQUIFER SYSTEM, BROWARD COUNTY, FLORIDA

By Johnnie E. Fish

ABSTRACT

An investigation of the surficial aquifer system in Broward County,
begun in 1981, is part of a regional study of the aquifer system in southeast
Florida. Test drilling for lithologic samples, flow measurements taken dvwing
drilling, aquifer testing, and analyses of previously available data permitted
delineation of the permeability framework (on geologic sections), the aquifers
in the system and the generalized transmissivity distribution, and interpreta-
tion of the ground-water flow system.

The surficial aquifer system, in which an unconfined ground-water flow
system exists, comprises the sediments from land surface to the top of a
regionally persistent zone of low permeability called the intermediate confin-
ing unit. The aquifer system materials vary from clays to cavernous limestone
in composition. These sediments are grouped as the Biscayne aquifer at the
top; an intervening semiconfining unit primarily of clayey sand; a gray lime-
stone aquifer in the Tamiami Formation (west Broward County); and sand or
clayey sand near the base of the surficial aquifer system. The depth of the
base of the aquifer system ranges from about 160 feet below land surface in
westernmost Broward County to more than 350 feet near the coast. Test drill-
ing and aquifer-test data indicate a complex permeability framework. Hydrau-
lic conductivities of the very highly permeable zone of the Biscayne aquifer
exceed 10,000 feet per day in places; in the gray limestone aquifer, they
range from 590 to 930 feet per day, except in a less-permeable upper zone of
the aquifer that occurs primarily in northwesternmost Broward County.

Transmissivities of the surficial aquifer system vary locally but have .
a definite areal trend. Estimated values are generally about 300,000 square
feet per day or more in the southeast, south-central, and part of coastal
northeast Broward County. Transmissivity is lower to the north and west,
decreasing to less than 75,000 square feet per day over a large area in north-
west and north-central Broward County. High transmissivity generally is
associated with the Biscayne aquifer. The gray limestone aquifer has trans-
missivities that range from about 20,000 to 88,000 square feet per day in west
Broward County. The transition from high transmissivity to relatively low
transmissivity is often only a few miles wide and coincides with the decrease
of cavernous porosity and associated permeability in the Fort Thompson Forma-
tion or the Anastasia Formation.

Ground-water circulation in Broward County must be considered in either
predevelopment or development conditions because of changes in hydrologic
factors that control flow. Effective canal drainage and large-scale pumping

I from municipal well fields have greatly altered the predevelopment flow system
I in east Broward County by: (1) eliminating a coastal ground-water ridge;
! (2) reducing deep circulation and reducing or eliminating seasonal westward



aquifer system, the source of freshwater supplies for Broward County and for
most of southeast Florida and the subject of this report.

Surficial Aquifer System

The surficial aquifer system comprises all materials from the water table
to the top of the intermediate confining unit. These materials are primarily
cavity-riddled limestone and sandstone, sand, shell, and clayey sand with
minor clay or silt and range in age from Pliocene to Holocene (see Causaras,
1985). Practically speaking, the top of the system may be considered to be
the land surface because virtually all of Broward County formerly was season-
ally or perennially flooded, although drainage by canals in recent years has
reduced the occurrence of flooding in east and south-central Broward County.
The base of the system is defined hydraulically by a significant contrast in
average permeability. It is the surface, mappable over a multicounty area,
that separates the thick section of generally permeable sediments^ (.surficial
aquifer system) from a thick section of sediments having generally low per-
meability (intermediate confining unit). The upper part of the intermediate
confining unit is usually green clay or silt, locally sandy, except near the
coast where it is composed of green, fine-grained calcarenite.

Sediments of the surficial aquifer system have a wide range of permeabil-
ity, and locally may be divided into one or more aquifers separated by less-
permeable or semiconfining units. A hydrogeologic section that illustrates
the generalized framework of the system in Broward County from west to east
is shown in figure 7b. The Biscayne aquifer is the best known and contains
the most permeable materials of the surficial aquifer system (fig. 8).
Another permeable unit, informally termed the gray limestone aquifer in this
report, was not previously known in Broward County. Separating or underlying
these aquifers are less-permeable sand, limestone, silt, and clay, which
generally act as leaky units.

Due to large permeability contrasts with adjacent materials, permeable
units (aquifers or smaller sections within aquifers) may exhibit semiconfined
characteristics when stressed. However, the head distribution throughout the
surficial aquifer system is closely related to the water table, generally less
than 10 feet above sea level, which contrasts sharply with the head in the
confined Florida aquifer system.

Biscayne Aquifer

The Biscayne aquifer is the only formally named aquifer in the surficial
aquifer system in Broward County. Because it is the principal aquifer in
Broward County (it has been declared a sole-source aquifer; Federal Register
Notice, 1979) and because some refinement of the definition of the aquifer
will be given herein, a brief summary of previous definitions, maps delinea-
ting the aquifer, and some problems are included below.

The Biscayne aquifer was named and defined by Parker (1951, p. 820) as
follows:
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EXPLANATION

BISCAYNE AQUIFER.MAXIMUM YIELD 7000 GALLONS
PER MINUTE.

SHALLOW AQUIFER SOUTHWEST FLORIDA,MAXIMUM
YIELD 2500 GALLONS PER MINUTE.

COASTAL AQUIFER PALM BEACH AND MARTIN COUNTIES.
MAXIMUM YIELD 1000 GALLONS PER MINUTE.

LOCAL,DISCONTINUOUS.WATERBEARING MATERIAL,
YIELD LESS THAN 500 GALLONS PER MINUTE.

_ .g0 __ STRUCTURE CONTOUR—Shows altitude of base of Blscayne
aquifer below sea level. Contour interval 20 feet.

___ __ APPROXIMATE WESTERN EDGE OF BISCAYNE AQUIFER.

Figure 8.--Areal extent and yield to wells of Biscayne aquifer and other aquifers of the surficial aquifer
svstem in south Florida (from Klein and others, 1975. p. 31).
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"The name Biscayne aquifer is proposed for the hydrologic
unit of water-bearing rocks that carries unconfined ground water
in southeastern Florida."

In a later comprehensive treatment of water resources in southeast Florida,
Parker and others (1955, p. 160, 162) give the following information:

"The Biscayne aquifer, named after Biscayne Bay, is the source
of the most important water supplies developed in southeastern
Florida. It is the most productive of the shallow nonartesian
aquifers in the area and is one of the most permeable in the world.
The aquifer extends along the eastern coast from southern Dade
County into coastal Palm Beach County as a wedge-shaped underground
reservoir having the thin edge to the west. It underlies The Ever-
glades as far as northern Broward County, though in that area it
is comparatively thin, and the permeability is not as high as it
is farther east and south."

"The Biscayne aquifer is a hydrologic unit of water-bearing
rocks ranging in age from upper Miocene through Pleistocene. The
aquifer is comprised, from bottom to top, of parts or all of the
following formations: (1) Tamiami Formation (including only the
uppermost part of the formation--a thin layer of highly permeable
Tamiami Limestone of Mansfield); (2) Caloosahatchee Marl (relatively
insignificant erosion remnants and isolated reefs); (3) Fort Thomp-
son Formation (the southern part); (4) Anastasia Formation; (5) Key
Largo Limestone; and (6) Parnlico Sand."

Shallow core borings by the U.S. Army Corps of Engineers in west Dade
and Broward Counties, in conjunction with other well data, provided a basis
for an additional description of the Biscayne aquifer and a contour map of
the base over most of Dade and south Broward Counties (Schroeder and others,
1958). The contour map was later modified by Klein and others (1975, p. 31)
and is shown in figure 8. A more recent summary description of the Biscayne
aquifer is given by Klein and Hull (1978).

Despite the definitions and accumulated knowledge about the Biscayne
aquifer, some ambiguities and practical problems remain. Schroeder and others
(1958, p. 5) indicate that although the base of the Biscayne aquifer is read-
ily determined as the top of low permeability sand or "marl" of the Tamiami
Formation in the Miami area, it is more difficult to define the lateral and
basal limits of the Biscayne aquifer in Broward and Palm Beach Counties where
clastic materials predominate and interfingering or gradations of sands and
calcareous materials are common. Also, some geologic formations that make up
the Biscayne aquifer extend beyond the area generally ascribed to the aquifer.
Thus, to delineate the boundaries, changes of hydraulic properties within the
geologic formations must be determined. The key criterion for defining the
Biscayne aquifer apparently is the presence of highly permeable limestone or
calcareous sandstone in the Fort Thompson Formation, Anastasia Formation, or

Largo Limestone.
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The hydraulic behavior of the Biscayne aquifer may also cause confusion.
In his 1951 definition, Parker stated that the Biscayne aquifer carries uncon-
fined ground water. Throughout the area (except near well fields or margins
of water-conservation areas), water levels at depth are almost identical to
the local water table. Water in the Biscayne aquifer is unconfined in that
the potential distribution (as indicated by water levels in tightly cased
wells) is closely related to the water table or to surface-water bodies.
Because" of considerable stratification and local permeability variations of
the aquifer, aquifer tests of highly permeable zones overlain by much less
permeable sand or muddy sand may exhibit semiconfined behavior, particularly
during early stages of pumping.

The Biscayne aquifer is redefined herein as that part of the surficial
aquifer system in southeast Florida comprised (from land surface downward) of
the Pamlico Sand, Miami Oolite, Anastasia Formation, Key Largo Limestone, and
Fort Thompson Formation all of Pleistocene age, and contiguous highly perme-
able beds of the Tamiami Formation of Pliocene age where at least 10 feet of
the section is very highly permeable (a horizontal hydraulic conductivity of
about 1,000 ft/d or more). Solution-riddled limestone or sandstone of Broward
.and Dade Counties has hydraulic conductivities often exceeding 10,000 ft/d.
The permeability requirement of this definition provides a means of estimating
the aquifer boundary where the Fort Thompson Formation, Anastasia Formation,
or Key Largo Limestone grade laterally into less-permeable facies. If there
are contiguous highly permeable (having hydraulic conductivities of about
100 ft/d or more) limestone or calcareous sandstone beds of the Tamiami For-
mation, the lower boundary is the transition from these beds to subjacent
sands or clayey sands. Where the contiguous beds of the Tamiami Formation do
not have sufficiently high permeability, the base of highly permeable lime-
stone or sandstone in the Fort Thompson Formation, Anastasia Formation, or Key
Largo Limestone is the base of the Biscayne aquifer.

Gray Limestone Aquifer

In addition to the Biscayne aquifer, a previously undefined aquifer,
composed of gray (in places, greenish-gray or tan) limestone of the lower part
and locally the middle part of the Tamiami Formation, was found at depth in
west Broward County (fig. 7b). The gray limestone usually is shelly with
abundant shell fragments or carbonate sand and minor quartz sand, and it is
lightly to moderately cemented. Laterally, the gray limestone grades eastward
to less-permeable, sandy, clayey limestone and eventually sand and sandstone,
except at one locality where coarse shell sand and quartz occur. Although it
is less permeable than the Biscayne aquifer, the gray limestone is neverthe-
less a significant aquifer and a potential source of water. The aquifer is
informally and locally named here as the gray limestone aquifer. It is de-
fined as that part of the limestone beds (usually gray) and contiguous coarse
clastic beds of the lower to middle part of the Tamiami Formation that are
highly permeable (having a hydraulic conductivity of about 100 ft/d or more)
and at least 10 feet thick. Above and below the gray limestone aquifer in
west Broward County and separating it from the Biscayne aquifer and the base
of the surficial aquifer system are sediments having relatively low perme-
ability, such as mixtures of sand, clay, silt, shell, and lime mud, and some
sediments of moderate to low permeability, such as limestone, sandstone, and
claystone (fig. 7b).
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
SITE SCREENING SUPERFUND SUBSECTION

CONVERSATION RECORD

Date: 7/24/92

Time: 11:00 A.M.

From: Jim McCarthy. P.G.

Environ. Specialist III

To: Eric S. Nuzie
Environ. Manager

File Name: Gate City

Contact Person: Glory
Citv of Ft.
Lauderdale

Title: Utilities Secretary for
Mike Bailey

Phone No.: (305) 771-0880

Subject: Stormwater runoff from
Gate City/Sun Bank site
area.

Glory, Mike Bailey's secretary, has reviewed the storm water
drainage map of the S.W. 4th Ave and W. Broward Blvd. area and has
informed me that storm drains exist on both S.W 4th Ave. and W.
Broward Blvd. This system directs stormwater runoff to the New
River, located south of the site area.



Reference 22

£EPA FACT SHEET:
NATIONAL PRIMARY
DRINKING WATER STANDARDS

Contaminants HeahhEffecU WCL* Sources

Microbiological

Total CoJiforms
(Conform bacteria,
fecal coTrform.
strcptococcal. and
other bacteria)

• Turbidity

Inorganic Chemicals

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Nrtrate

Selenium

Fluoride

Not necessarily disease producing
themselves, but colrforms can be
Indicators of organisms that cause
assorted oastroenteric Irrfecilons,
dysentery, hepatitis, typhoid lever,
cholera, and others; aJso Interfere
wHh disinfection process.

Interferes with disinfection

DermaJ and nervous system loxicity
effects

Circulatory sysiem effects

K3dney effects

LVer/kldney effects

Centra) and peripheral nervous
system damage; kidney effects;
highly toxic to infants and
pregnant women

Cent/a/ nervous system disorders;
kidney effects

Methemogloblnemla {"Wue-baby
ryndromfl")

Ga5trolntes:inaJ effects

SWn dlscolofatkxi (A/gyrla)

SkeietaJ damage

1 per 100
milliliters

human and
animal lecal
matter

1-5IU

.05

1

.01

.05

.05 **

.002

10

.01

.05

' In mBIIgrams per liter, unless otherwise noted.
'• Agency considering substantially lower number.

erosion, runoff,
discharges

geological, pesticide
residues, industrial
waste and smelter
operations

geological, mining and
smelting

leaches from lead pipes
and lead-based solder
pipe joints

used In mani/actu'e cl
paint, paper, vinyl
chloride, us«d in lungi-
cides. geological

fertilizer, sewage,
feedloia. geological

geological, mining

geological, mining

geoJoglcaJ. addulve to
drinking water, tooth-
paste, loods processed
with fluorinated water



Corrtamlnarrtt

Organic Chemicals

LJndane

Mothoxychlor

2/-D

2.4,5-TP Silvex

Toxaphene

Benzene

Carbon tetrachlorkJe

p.Dichlorobeozeoe

1 _ \ -OlcNoroelhylene

1,1,1-Trichloroethane

In (filUflrarns per liter.

SHEET:
NATIONAL PRIMARY
DRINKING WATER STANDARDS (Page 2)

Health EflecU

Nervous system/ kidney effects

Nervoos system/ Ih/er effects

Nervous system/ kidney effects

Uver/kidney effects

Uver/kidney eHects

Cancer risk

Cancer

Possible cancer

Possible cancer

Possible cancer

Uver/Wdney eflects

Nervous system problems

oCherw^sfl noted.

UCL* Sources

.0002 tnsectlcWe used on
cotton, small grains,
orchards (cancelled)

.004 Insecticide used on seed
and soil treatments,
foliage application.
wood protection

.10 Insecticide used on Iruit
trees, vegetables

.1 -herbicide used to control
broad-leal weeds in
agriculture, used on
forests, range, pastures,
and aquatic environments

.Ot herbicide, cancelled
In 1984

.005 Insecticide used on
cotton, corn, grain

.005 fuel (leaking tanks).
solvent commonly used in
manufacture ol indus;riai
chemicals, pharrr-acst-
eals, pesticides, pair.-.s
and plastics

.005 common in cleaning
agents, industr-al wastes
from manufacture d
cod ants

.075 used in insecticides,
moth balls, air
deodorisers

.005 used In manufacture of
Insecticides, gasoline

.007 used In manufacture ol
plastics, dyes, periurr.es.
paints. SOCs

.2 us«d in manufacture cl
food wrappings, syninetic
fibers



/

Contaminant*

Trichlcxoethylene
CTCE)

Vinyl chloride

Tola] trihalomethanes
(TTHM)
' (chloroform.

bromoform. bromo-
dichJoromethane.
dibromochloro-
methane)

Radlonuclldes

Gross alpha particle
activity

Gross beta particle
activity

Radium 226.4 228
(total)

NATIONAL PRIMARY
DRINKING WATER STAN-DARDS (Page 3)

Health Effects

Possible cancer

MCL*

.005

Cancar risk .002

Cancer risk .1

Cancer

Cancer

Bone cancer

15pCI/L

4 mrem/yr

5pCi/L

Sources

waste from disposal ol
dry cleaning materials
arid manufacture of pesti-
cides, paints, waxes and
varnishes, paint strip-
per, metal degreaser

pdyvlnylchlortde pipes
(PVC) and solvents used
to join them. Industrial
waste from manufacture
of plastics and synthetic
rubber

primary lormed when
surface water containing
organic matter is treated
with chlorine

radioactive waste,
uranium deposits

radioactive waste,
uranium deposits

radioactive waste, geo-
logical

• In milligrams per Iher. unless otfwwtse noted.



U '-^.'Su-*.
Ertvironm»nUJ Prot»c9on

ot Wiur
DC

FACT SHEET:
NATIONAL SECONDARY
DRINKING WATER STANDARDS*

Contaminants

PH

Chloride

Copper

Foaming agents

Sulfate

Total dissolved
solids (hardness)

Zinc

Fluoride

Color

Corrosrviry

Iron

Manganese

Odor

Suggested Lavelj

6.5 - 8.5

250 mg/1

1 mg/l

0.5 mg/1

250 mg/1

500 mg/1

5 mg/1

2.0 mg/1

15 color units

non-corrosive

0.3 mg/1

0.05 mg/1

3 threshold ode/ number

Contaminant Effects

Water Is too corrosive

Taste and corrosion of pipes

Taste and staining of porcelain

Aesthetic

Taste and laxative effects.

Taste and possible relation between low hard-
ness and cardiovascular disease; also an indi-
cator of corrosrvity (related to lead levels in
water): can damage plumbing and limit

. effectiveness of soaps and detergents

Taste

DentaJ fiuorosis (a brownish discoloration of
the te«th)

Aesthetic

Aesthetic and hearth related (Corrosive water
can leach pipe materials, such as lead, into
drinking water.)

Taste and staining of laundry

Taste and staining of laundry

Aesthetic

"Secondary Drinking Waler Standards are unenforceable federaJ guidelines regarding the laste. odor, color - and
cenain other non-aesthetic eflects - of drinking water. EPA recommends them to the states as reasonable goals, bet
federal law does not require water systems to comply with them. Slates may. however, adopt their own enforceable
regulations governing lhe*e concerns. To be safe, check your state's drinking water rules.



Existing Florida Primary Drinking Mate:
Maximum Contaminant Levels (MCLs)

vs.
New EPA Primary Drinking Water

Maximum Contaminant Levels (MCLs)
(Published 1/30/91)

Cnntaminant

Current FL
MCL .
(ua/L)

New EPA
HCL

Nitrate (as N)
Nitrite (as N)
Total Nitrate and Nitrite (as N)

10,000 10,000
1,000
10,000

*m*p̂ .K̂ v̂ t*H!N4;Z£̂ '>*-'«̂ ."-*iOTW:.%:£>-Dicnlorobenzene
cis-1 , 2-Dichloethylene
trans-1 , 2-Dichloroethylene
1,2-Dich.loropropane
Ethylbenzene
Monochlorobenzene
Styrane

Xylenes (total)
Alachlor
Atrazine
Carbofuran
Chlordane
Dibroraochloropropane (DBCP)
2,4-D

600
70
100
5

700
100
100

«i*$Z?ficFS^*i$f>>i'<r3£;7Z~*>f

' 1,000 ""'"
10,000

2
3
40
2
0.2
70

^̂ n̂̂ âb̂ oj5iaê EOĤ ipSiM»lî K̂lŜ»<gS^r.^;fVT3i!&».Xlit.;friTnfitt>rj»A^^, i n . - . u .jaeptacrAor
Heptachlor'epoxide
Lindane
Methoxychlor
Polychlorinated biphenyls
T-oxaphene

0.2
0.2

40
0.5
3

Secohaary
50 to 200

No Standard

JUM \Z '91 13:25 DER LJftSTE 'hGMT THL
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PW5014 260717 800747 01 DRINKING WATER PROGRAM
LATITUDE/LONGITUDE RANGE LOOK UP

"TTFE~iriyFLAYklJ: PLANK
LAT ITUDE * L' tWG J;TUD£ . '

NhLL
VUELL NAILING::

07/31/91

ST/TP/RI

26':T0/WBOit>a"{00 — 4bOOJb'l
26: 07- '00 80:08:00 4500351

0^ "00 i 0001 DL-LhAY BEACH HATER DEPARTMETn —— fi — C
01 001 0001 DELRAY BEACH WATER DEPARTMENT A C

07/31/9£
LA I I l U U f c / L U N U i tUUh HANUh LULiK UP

TYPE DISPLAYED: PLANT, SOURCE AND
ST/TP/RT

A c c
H ^ 1.

A C E

TYPE DISPLAYED: PLANT, SOURCE AND WELL
LATITUDE LONGITUDE PWS-ID PLT SRC WELL MAILING NAME S T / T P / R E

80:07* 10 4061AQ3 E^i
SO? 08: 00 4500351 i;02

RORT EVERGLADES AUTHORITY A C I
DELRAY BEACH WATER DEPARTMENT A C I
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PWS002 4061603 DRINKING WATER. PROGRAM
SYSTEM INVENTORY INFORMATION PART 2

"TTATLINO N A M E : P O R T h.ytHUU.ftUti?.;A:U t HflHI I At l iVt

07/31 /92
13:40:08

LAST UPDATED: 06/19/92
———-TOTfflUNTTY——————

RET POP SERVED: 3,937
: :; B A;C T NO î;: ICOMELIER :: : : : : : - ' D : RULE

DESIGN CAP:
MAXIMUM DAY:

7. DESIGN CAP!

(GPD)
(GPD)

21.2

MAX I MUM/ HOUR?

METER CAP:

RADS SAMPLES REQ'D:
RADS SAMPLES FREQY: _~'__ (MONTHS)
TTHM SAMPLES REQ'D:7TBM--SWTPT_ES FREQY: (MONTHS)

SERVICE CONNECTIONS: 125
U NUMBER METERED: ~ 125
———FYPE OF METER: _ __ ___ __ _™—T
CONSEC INDIC? 3 = BACTERIA MONITORING

( #:IO:F :PLANTS;

PRIMARY PLANT:
PRIMARY SOURCE:

1 LATITUDE: 26:06:00
i LATITUDE: 26:10:35

LONGITUDE? 30:07:10
LONGITUDE? 30:09:36

________ __________ ;;:()7.;:/3:l:̂:f;:2
bYbltn INVENTORY INFURMATKJN PART 1 13:40:24

LAST UPDATED? 06/19/92
o:A,:̂ ^AejMEiM

iHT'SETJSTTl̂ EETjn 01 / 01 END: I'if / 31 NUOLEAK >• AC IL;^ (RtAu TOR , WASTE UR OTHER)

SYSTEM NAME: PORT_EVERGLADES^AUTHDRITY____ GENERAL MAIL; Y (Y OR N)

TJWNtK NAFIh : KUR] EVtKUL AUhb AU 1 HURT TT _ _ UENEKAL "tiAlt"? Y (Y OR N)
ADDRESS; ISSO^ELLER DR _ _ ~ I I PHONE; ( 305 ) 523 - 3404

CITY: FORT_LAUDERDALE~_I__ STATE: FL ZIP CODE? 33316 - __________

'îtj:-:::!::::;s|lis:>
;-:PÂ E;N:QF:|̂  igi:T r, 0.1
PERSON CONTACTED; JAMES JO "* B RI EN """-"""_ "_""_' _"" t i i LE? KOH I D1REC i UR ~
CONTACT PHONE: ( 305 ) 523 - 3404 SANITARY SURVEY: _ / "__/
CREATE HISTORY OF MAILING/OWNER ?

MAILING NAME: PORT EVERGLADES AUTHORITY ACTIVE

LAST UPDATED
COMMUNITY

06/27/s*

PLANT NAME;POR1tVEHGLADtS PLANTY ~ A U I l V t
SOURCE NAME: FT..LAUDERDALE FIVEASH PLANT

SOURCE ?4UMBER: 001 SOURCE STATUS: A = ACTIVE
Lft I 1 lUUt: 26 ; TO : J5

SOURCE AVAILABILITY: P = PERMANENT

LUNUi I UUt: 8U r 0V : 36

SOURCE AV& PRODUCT I ON; : 916 r 000 TGPTJT

ANN X

7. OF

GROUND ? NUMBER tTF WELLS V



I'OO PURCHASED GROUND, PWS ID; 4G604B6 _ NAME: FORT ^AUDERDALE,

PURCHASED SURFACE, PWS ID: ___ ___ _ NAME: ................

SCREEN ACTION:

OF

LAST RECORD DISPLAYED
•~P¥SO 02-~4 061 NK W AT t R P K U U K A M ————— -

INFORMATION PART 2
'

MAILING MAMk: ! AMAkAO ( tAb ' l ) , C i I Y OF

RET POP SERVED;
D E S I GN CAP:""

MAXIMUM DAY:
:. J DESIGN

5,750
2T5^27DW~TGFD) "

268,000 (GPD)
.

A VG PRODUCTION; i 9 , o o o (GPD>
MAXIMUM/HOUR; _ __ _ ,__ to

TOT STORAGE CAP: ~~ ~ (G)

__.._._ - _. . .___.__. ._ • I(7/3T79 •-

13:41:3!
LAST UPDATED: 06/19/92
--——————..^,, gjjj-j-yy- -———»--

BACT NON COMPLIER?
BACT SAMPLES REQ'D: __6 RULE MIN: 6
RADS SAMPLES REQ'D:"
RADS SAMPLES FREQY: _ 48 (MONTHS)
TTHM SAMPLES _RE_Q 'JLl __ _ _ _ ___ __
TTHM SAMPLES' FREQY: '_"" TMWTHSF'

SERVICE CONNECTIONS: I_I_i-oo3
NUMBER METERED; i,003

CONSEC INDIC: 3 = BACTERIA MONITORING

SERVICE AREA CHARACTERISTICS:
PRIMARY: MC = MUNICIPAL/CITY

SECONDARY: = ..............
TOTAL # OF PLANTS: i

TOTAL ft OF SOURCES: 1

10T .LONGITUDE : ' 80 : 09.: 36
• SO.:. 0.9 : 3 6 ..

PWSOO'l 4061593
SCREEN ACTION

DRINKING WATER PROGRAM 07/31 /9£

LAST UPDATED : 067 1 9/9£

bI A 1USi A = 7TC I IVE
BEGIN DT: 02/ 78 INACT DT:
PWS TYPE: C = COMMUNITY

_/ / __ INACT REASON: ~~= 77..77.................
CATG.-/CLASS: 4D REG BY: D (D = DER OR H=HRS) ____

I~r——(HE'A€TDR1" WASTE" 0"R""UTHER1"

ADLTRtbb: /3'dZ NW
CITY: TAMARAC S T A J E F

FHONE: ( JOD ) 724
ZIP CODE: 33321 -

n AI L • ? Y V Y U K N J
)^ V724 -: 2400

TJWNEN TYPE: t = LlT^r
INSPECTOR'S INITIALS: DO

DATE OF VISIT: 06/ OS/ 92 CLASS: 01 PRIOR VISIT: 04/ 09/ 91 PRIOR CLASS: Ol"
•i*:**tVtt *:•>:•: x:-::'- .'-. :'•:• :-•'• :: ••:• •- . -o -:: •.> v •

;*ss*ŝ lS^§ShiiMT:* ̂ :^ir* I i I L E J U1H t L I U K - K U Is y b E K W I: C E
m:mlj^.^y^ :,il§v̂ S/::. iLll v^ t^ll ̂ ' ll-;:

PWS004 4061593 01 001
AC I ION

DRINKING WATER PROGRAM
SOURCE INFORMATION

07/31/92
13:42:00

MAILING NAME: TAMARAC XEAST), CITY OF ACTIVE

LASiUPDATED:07/25/sv
COMMUNITY

PLflN I NAHh" I AriAKAU TFH LAUD/t- 1 VEAbH.i ACTIVE
SOURCE NAME; T A M A R A C ( E A S T ) . /F IVEASH_

______SOURCE NUMBER: 001__________SOURCE STATUS: A = ACTIVE
——————i_ft] ITUut: H5 ! 10 : 3^i LONG! I UDE - 81] J"

SOURCE AVAILABILITY; p = PERMANENT
SOURCE AVG PRODUCTION;——-—TTV ( G F U J 7. Ur b'"rHT EM "T R UnUDTlTJ N'T"~nTD~



SURFACE, IDENTIFY SOURCE: _____„_______________:_____

100 PURCHASED GROUND, PWS ID: 4060486 NAME: FORT LAUDERDALE, CITY OF

- __ PUKCHAb'hU bUHKAChr——PW

LAST RECORD DISPLAYED
HWb'UOc!

SCREEN ACTION;
"CHINKING WATER PROGRAM

SYSTEM INVENTORY INFORMATION PART

T1ATLTNG"NA«E": "DAVIE THA'CIENDA VILLAGE)

RET TOP SERVED: 120

MAXIMUM DAY:
'/. DESIGN CAP?

TGFin~~"
(GPD)

07731/92
13:42:26

LAST UPDATED: 12/29/88
ACTIVE COMMUNITY ———

BACT NON COMPLIER:
BACT SAMPLES REQ'D: __2 RULE MIN? 2

48 (MONTHS)RADS SAMPLES FREQY:
TTHM SAMPLES

A VU PRUUUCf i UN : 12>OUWiUOO (UFiUr ITHM SAMPT^S
_ r ^i _ {&;iili SERVICE CONNECTIONS: _ 110

itM̂ Ajt*1;Sl̂  _
METER CAT: TYPE OF METER:

CONSEC INDIC: 3 = EACTERIA"MONITORING~

iiTOTAL t DF PLANTS
:ipi.;A:L-y#; m

PRIMARY PLANT:
PRIMARY SOURCE:

1 LATITUDE: 26:10:35
1 LATITUDE: 26:06:15

LONGITUDE: 80:09:36
LONGITUDE: 30:12:00

I U UKY I N I - U K r i A I 1 UN KAK I 1 Iji^i :
LAST UPDATED: 12/29/88

U b t f tbUN litb: __/ _ h N D J __/ __ N'JLLhAK 1-AL1L: _ ' . K h A L I U H j WAfa 11 UK Q t H t R )

SYSTEM N A M E : D A V I E ( H A C I E N D A V I L L A G E ) GENERAL M A I L : Y (Y OR N>

OMER ruwN uf- UAVIt __
ADDRESS: 659l"sW~45TH STREET'

CITY: DAVIE STATE? FL
U h N t K fiLT] WILi Y (Y UK N)
PHONE: ( 305 ) 584 - 0576
ZIP CODE: 33314 -

r't. Kb UN UUN TTun ttr: _ _ _
CONTACT PHONE: ( 305~T~5S4"-~0576'
CREATE HISTORY OF MAILING/OWNER ?

TITLE
SANITARY SURVEY

PWS004 406.1925 01001
. A <- ;| il U N ::.:. :.;.

WATER •PROGRAM
INFORMAT IDN

UPDATED* 07/25/8c

MAILING NAME: DAVIE (HACIENDA VILLAGE)
:;; PLANT NAME ; D A V IE; i: H AC IE N D A V •

ACTIVE COMMUNITY
AL 1 ivt h'LANJ

SOURCE? SOURCE STATUS? A= ACT 1VE
—-—LONGITUDE; so t 12 t oo



r A ,J iJ J '•., I i U I'*

ANN X SOURCE TYPE? P = PURCHASED
GROUND, NUMBER OF WELLS:

SURFACE, IDENTIFY SOURCE:

: loo. , ci TY OF
PUK'CHAtikU b'UKKACt,——HWS ID: NAME;

LAST RECORD DISPLAYED
'PWSOQ2 4CT60486 ' ' ^' "" "

SCREEN ACTION:
DRTNKIWGTWA I EK^l

SYSTEM INVENTORY INFORMATION PART 2
LAST UPDATED; o6/i9/9c

MAILING NAME: f-'EJKT LAUDL-RDALk,

RET POP SERVED: __235,ooi
DESIGN

MAXIJiUH^^m^m^-i
CAP: _ _90

fK̂ fin̂ il̂ l
,000
,P;0

,000
,000
|;i;*:;.i;i:::|::|:.

CITY OF

(GPD)
(GPD)

BACT
BACT
RAD5

:;;RAt)B

ACTIVE
NON COMPLIER:
SAMPLES REQ'D:
f̂flFUEB~HE:Q~rDT
SAMPLES FREQYJ
iSNHPLES REQ'D:

COMMUNITY

150 RULE MIN: 150

~~48
~1

(MONTHS)
••• ' • • - ' - : > -.•: •

AVG PRODUCTION:
MAXIMUM/HOUR:

TOT STORAGE CAP:

52,000,000 ( G P D )
(G)

23,995,000 (G)
fltl.fcn CflFT

THM SAMPLES FREQY:
SERVICE CONNECTIONS:

NUMBER METEREP:
~ TY~PE DF TTETER T

_ ( M O N T H S )
37,500
37,500

iCONSEC INDIC; 0 = NOT CONSECUTIVE

^> t KV i L fc AHtA UMftKAC I tKib f iUb:
PRIMARY: MC = MUNICIPAL/CITY

SECONDARY: = ...............
TOTAL # OF PLANTS:

TOTAL tt OF SOURCES:
2
2

80:09:36
80509:36

PWS001 40604S6
SCREEN ACTION

DRINKING WATER PROGRAM 07/31/92

LAST UPDATED? :06/ 19/92

bTAIUbi A = AuiTVh
BEGIN DT: 02/ 78 INACT DT:
PWS TYPE: C = COMMUNITY

Rt^-ftCnvTVTIUN DT: __/ /
J.I — INACT REASON: = 77............
CATG./CLASS: 1A REG BY: D <D=DER OR H=HRS)

1DUU b bK //4Jiil NW
CITY: FT LAUDERDALE

( 305 ; /Vl - 34SO
STATE: FL ZIP CODE: 33312 -

U W N t K I Y P t : C = CITY
INSPECTOR'S INITIALS: DO

DATE OF VISIT: 06/ 03/ 92 CLASS: 01 PRIOR VISIT: 02/ 14/ 92 PRIOR CLASS: Ol"
P t K b 0 N t; 0 N 1 -AC 1 fc D : -nti Kt UU« y V- :: K-l tt t i-;ft \ •;
CONTACT RHONE : ( 3$S > b. v"4:92 '. :-:: !7.8<3l
CREATE HISTORY OF MAILING/OWNER ?

is- Sxf i> A -i v.; * :f •*! 5lst UTII.IT IES DIRtC
097 06/B8

bCKttN AC i IUN
PWS004 4060486
PWS004 406043-6 01 001 DRINKING WATER PROGRAM

HttUKCb INi-UHHAMUN
'. ; .-'V, ;•: • ....:' ; • . • . ' : " . : ->. } : : ;: , '. • ' • , ; , • • : :&v- i < : '•"-^•- r : : - ' - - ' ': '' ' ':: • ' LAST UPDATED s

• • ' . . • . • , : . • . . • . . . ' • • : : ' . : • • ' ' • : . . :

: . ' . ' . • : . ' • . V •'• '':' :': .' •'•. :' '.-.•• '•'.• • ':' i ' •••••:••- : '" • 't-':'-'.[ <•':'': , ' •,''.••:': '•"'-'.' : ' •• ' . . ' • • •

MAILING NAME: FORT LAUUtHUALt, U i l V Uh ACllVE COMMUNITY
PLANT NAME: FORT LAUDERDALE PEELE/DIXIE ACTIVE PLANT NUMBER:

07/31/92
1JJ44MV
08/31/88

1



"— " LATITUDE: 26 : 10 : 35""
SOURCE AVAILABILITY: P = PERMANENT

SOURCE AVG PRODUCTION: 12,000,000 (GPD)

LONGITUDE: SO ; 09 ; 36

7. OF SYSTEM PRODUCTION: 23

ANN 7. —————
;100 GROUND,

~~——SUUKCh I
NUMBER OB ;.

b'UKFACE,———IDENTIFY "SOURCE":

PURCHASED GROUND, PWS ID? NAME*.

__ PURCHASED SURFACE, PWS IDi ______ _. NAtfEr .........

——LAST RECORD DI SPLAYED ;—————'———:—SCREEN ACTION: m~~~~~
PWS002 4060989 DRINKING WATER PROGRAM

SYSTEM INVENTORY INFORMATION PART 2

MAILING NAME: OftKLAWD PARK CITY OF u 1 (\ : ACT IVE

07/31/92
13:45:28

UPTTATED:
COMMUNITY

KElPUF SERVED 5
DESIGN CAP?

MAXIMUM DAY?

34,7Y&
'70,000,000 (GPD)
"67,781,000 (GPD)

BACT SAMPLES REQ'D:
RADS SAMPLES REQ'D:
RADS SAMPLES FREQY?

40 RULE MIN: 40

48 (MONTHS)
I:MI1; bAMH L t b Kt« ' JJ ?

i:;,;:|::;i:I;||;;::|i . ____3. (MONTHS)

TUl b l U K A U E CAP:
METER CAP:

29»9V5,000 TGT NUMBER METERED: __
TYPE OF METER:

CQNSEC INDIC: 3 = BACTERIA MONITORING

P R I M A R Y P L A N T ? 1
P R I M A R Y SOURCE t———T

L A T I T U D E ; 26:10:35
LfATI TUBEif £6 ^ iO :r 35

! L) I AL -irtnF"STJOTrCEBT-

LONGITUDE: 80:09:36
LONG ITUDE ? 8O^

:SiiMi^.^Mil^^(i:^ -i
PWS004 40609S9 01 001 ' UKlNKlNli WAI EH HHUGHAM"

SOURCE INFORMATION
" " 07/J1/92

13:45?45
LAST UPDATED: 08/31/86

NUMBER! 1
UAKLANU PAKK TFI LAUU/I- i

SOURCE NUMBER: 001 ~ " SOURCE STATUS: A = ACTIVE
LATITUDE? 26 : 10 : 35 LONGITUDE: 80 : 09 : 36

JSVS*£« PRODUCTION* 100

ANN
GROUND,

SOURCE TYPE
NUMBER OF WELLS

P = PURCHASED

SURFACE, I D.ENT IFY> SOURCE

loo PURCHASED PWS 4U6U4ii6 NAME? FORT L.AUDERDALE, CITY OF

PURCHASED SURFACE, PWS ID NAME:

LAST RECORD DI SPLAY ED SCREEN ACTION?
PWSOpg 4061574 .; ':.;;.; jl;: ̂.i^k^.^^^^M^W^^KQ^^n

' SYSTEM INVENTORY IWFORMAT1 ON PAR'
07/31/9;
I 3 ̂

LAST UPDATED: 06/19/9,



RET POP SERVED:
DESIGN CAP:

MAXIMUM DAY:
V. DESIGN CAP:

AVG PRODUCTION:
———MATTmmTHDURT
TOT STORAGE CAP/:

•':';:;>:;i:v.:ME'TERi'CAfe

14
_3
2

68.5
1

,601
, 240,000 (GPD)
, 222, 000 (GPD)

15 RULE MIN?EAC7 S A M P L E S R E G T D ?
RADS SAMPLES R E Q ' D ?
RADS SAMPLES FREQY:
TTHM SAMPLES R E Q ' D ?

,481,000 (GPD) TTHM SAMPLES FREQY:
^±^^±^m*^m»m~H VMbiC D:N NEC T .1 ON Sj————MPJQ.^*^——

E-R;E-D; H^ •• -:. ri £&$^rMt? ••"
CONSEC INDIC? 3 = BACTERIA MONITORING

48 (MONTHS)
1
90 (MONTHS)

" ••- '•^••^''^'^'^^'•f^- •*'*::

SERVICE AREA CHARACTERISTICS?
i

SECONDARY: SOURCES?
HLANI :

PRIMARY SOURCE:
I —— LA! 1 "I Ul>t ' ''d6 : 10 ; 35
1 LATITUDE: £6:10:35

LONGITUDE? SO? 09? 36
LONGITUDE? 80?Q9?36

mmo:q.:4., 4:p:6:i:574, v±Ma± ..;:;:;.;IK,; IliRQfiRAM.

MAILING NAME? WILTON MANORS, CITY OF ACTIVE

LAST UPDATED: 08/3i/8£

COMMUNITY

LA I 1 I UUt: 26 J 1U : 35

SOURCE AVAILABILITY: P = PERMANENT

LONGITUDE: SO : 09 : 36

X Ul- B y S J h M P KUDU C ! I ON t IjOO

NUMi^thi Uh WbLLB

IDENTIFY SOURCE:SURFACE,

;PURCHASED
PWS il)'

LAST RECORD DISPLAYED SCREEN ACTION?

'L A S T
SCHOOL:

RET POP SERVED? _____ 130

A Vb
BACT NON COMPLIER?
BACT SAMPLES REQ'D?

N N

RULE MIN?

||̂ ii||i:|i|;|s|:i;R£Qy: tî P< ;->i< «î ps,):::
A VGPKUUUU I 1 UN:

MAXIMUM/HOUR?
TOT STORAGE CAP:

(GPU) TTHM SAMPLES FREQY?
(G) SERVICE CONNECTIONS?
<G) NUMBER METERED?

(MONTHS)

Ht IhK UAP? i .AJF-TI ET t R • ?
INDIC? o =

A A A L
PRIMARY? ES = ELEMENTARY SCHOOL

SECONDARY? = .................
TOTAL * OF PLANTS? 1

TOTAL # OF SOURCES? 1

PRIMARY PLANT? 1
PRIMARY SOURCE? 1

SO? 09? 36
8Q?09:36

SCREEN ACTION
D 1.1 C A



LAST UPDATED: 06/18/92

STATUS: A = ACTIVE RE-ACT I VAT I ON DT: __/ _ /
BEGIN DT: Q2/ 78 INACT DT : /' __/ _ INACT REASON: = . 7 . . ~~ .................
PWS TYPE: P = NONTRANS NDNC'CATG./CLASS: 5D REG BY: p <D=DER OR H=HRS)
NC SEASON BEG: 017 ;Q1 END* !.£/3T~RuuLEAR KAUlL".~ CREACT0RT~"VTA~STE~TJR "OTRER1

..:. Sf S TlH;lHAt|;il 1B R 0 WA R D ̂CHRIŜ  JAN ̂SCHO DL ____
14VU_N_hLAHINUU

CITY: PLANTATION

GEMERAU MAIL? Y <Y OR N)
PHONE: ( UOS ) ~ATS~^"~

STATE? FL ZIP CODE: 33323 -

:~¥A"PTTST~
ADDRESS: 1490wN_FLAHlNGO_RD_______;

OWNER TYPE: p = JNVESTOR7LlCENSED"PTJ——

UT T VY OR N)
PHONE; < 305 > 472 - 5750
ZIP CODE? 33323 -

INSPECTOR'S INITIALS: DO
DATE OF VISIT? 06/ 17/ 92 CLASS: 01 PRIOR VISIT: 02/ 17/ 92 PRIOR CLASS: 01

PWS004 4061934 01 001
SCREEN ACTION

DRINKING WATER PROGRAM
SOURCE INFORMATION

07/31/92
13:47:40

\%M&l-&i&.

LftSi:

NONTRANS: NQNC
PLANT NAME ? BftOWARiJ 'ChfU'S'l i AN bUHUllL A~£TTVE

SOURCE NAME'* BROWARD_CHRISTI AN SCHOOL WELL
SOURCE NUMBER: 001 SOURCE STATUS: A = ACTIVE

PLANTNUMBER

7TZulwTTUu.tr. SCT . 0¥ • ~$ 6

5DURCE AV;G,T PKtiWC'tION: ______1,000 (UPLJ)

SOURCE TYPE: G = GROUND

7. Uh b'VSItM HKODUCI 1UN! 10TT

ANN %
100 GROUND; NUMBER OF HELLS;

PURCHASED GROUND, PWS ID: NAME:

NAME;
SCREEN ACTION^



P W S 0 Q 2 4061410 DRINKING WATER PROGRAM
SYSTEM INVENTORY INFORMATION PART

07/31/92
13;57:37

LAST UPDATED: 06/19/92
TIA LINb NAHt- a UN HI b e * ! » ATI I ¥ U h

RET' POP SERVED! " ' ' • ' .66!»WoW^A>y

IVfc WnnUNTTY
. : . : .

RULE MIN: 70
—————Utb'ltiN CAP

MAXIMUM DAY
7. DESIGN CAP

~TVGTPROiraCTTDW'
MAXIMUM/HOUR

TQT STtjRAGE

__28,OOtT7000 "(GPD)
_10r 132,000 (GPD)

36. 1
' 5,278/000 (GPDT

RADS SAMPLES 'REfi'DTT
RADS SAMPLES FREQY:
TTHM SAMPLES REQ'D:

"TTTHM SAMPLES FREQY :
SERVICE; CONNECTIONS:

III: Si * My H B E R i iM E T E R E D J
"DT~MTTERT

1-————————
48 (MONTHS)

"l
3 (MONTHS)
"8,593
8,593

CONSEC INDIC: 0 = NOT CONSECUTIVE

i ffifH fc A UH kftft GT S 1 CS J >
OF PLANTS:?

*£* ;:>;;i>' :*̂ *̂::̂ *--.

PRIMARY PLANT:
PRIMARY SOURCE:

1 LATITUDE: 26?10:42
1 LATITUDE: 26:10:42

LONGITUDE: 30:15:25
LONGITUDE? 80:15:25

SYSTEM INVENTORY INFORMATION PART I 0:57:58
LAST UPDATED: 06/19/92

::b;::A :

WL bhAbUN tND * FACIL: WASTE OR OTHER)

SYSTEM NAME: SUNRISE *1, CITY OF GENERAL MAIL: Y (Y OR N)

OWNEK Y ut-
ADDRESS: 10770 W OAKLAND PARK~§LVD~"~

CITY: SUNRISE" ~ "STATE! FL
UENEKAL MAIL: \ (Y OR N)
PHONE: ( 305 ) 846 - 0441
ZIP CODE: 33321 -

' ••!5fc':;';:=;!-t̂ /;i::-llf::f1
INSPECTOR^ S IN IT I ALB ? !DO

|̂Cg
LUNIACItLi: K1LHAKU H JALUBb"

CONTACT PHONE: i 305 ) 846 : 0441
CREATE HISTORY OF MAILING/OWNER ?

Ti 1 Lh : UTTLTT1 E5_UlHtfJTUH
"SANITARY SURVEY: 097 is/ es

MAILING NAME: SUNRISE #1, CITY OF ACTIVE

LAS I UFUfiThljr 1 if/

COMMUNITY
T: I- ft W f W « n t i 5 U M K i &fc ; If .1;;

^ SOURCE
SOURCE NUMBER.'

LAI i lUUt?

SOURCE AVAILABILITY:
SOURCE

ANN % :

100 GRl

:AVU PKUUUCI 1UN!; :; ;.,• ~; ; •••• ; : ' • . •• -: •;

]UNDr NUMBER 1

ooi ';•'"' T';:;""l
26 "i 10 : A'd

P = PERMANENT

• • • . ' ' : • - •' ' ' •• ' : • .- :. ;:" :. '''. -1:- £ '•••

ft;CE /T,V;l*E;s • fisi*ĝ |
Jl- I'JtLLb: 16

SOSiel STATUS: A = ACTI
LUNQITUDE: 80 : IS

(UHU) .X Uh BYb'l

VE
: 25

hH PRUUUC't 1UNJ 100



!_ PURCHASED GRDUND, PWS ID: _______ _ TCAT'iE : .,.........,,,.-.,.,.,........„,

PURCHASED SURFACE, PWS ID: _ _ _ _ _ _ _ NAME: ..............................

MORE DATA ON FILE SCREEN ACTION: _ __________
4~4TOT~4To ui uoa —; ;UHINKIM^ WAi t .n . FRUUKAM————————————o//3i/'9ii

: • . i'^r'^^tJII'F^OilR^l^fNIfdRHATIpN . '13:56:32
._______:' • ^^{^Eiv.-^lUt^r*./ '': , • ," . . • ____LAST UPDATED; 04/16/91

MAILING NAME? SUNRISE #1, CITY OF ACTIVE COMMUNITY
PLANT NAME? SUNRISE #1 ACTIVE PLANT NUMBER: 1SOURCE NAME" 4 ••WELLS--••--—------•-••-••••• • •---••~-^----~.~ -.-...-..-.-——..—.__—..-——.

SOURCE NUMBER: 002 ~" SOURCE~STATUST~I = INACTIVE
... ' ..y ...r:: .;' •.. LATITUDE; 26 ; J^s ?? 5Q LONGITUDE; so ; is : 40_________

SOURCE A V A I L A B I L I T Y : P = PERMANENT
SOURCE A V G PRODUCTION? ___________ ( G P D ) ' / . O F SYSTEM PRODUCTION:

^MK'-\••,;<:I; '^^&^iiliAi^iSi
^jjtitii^t'PHMH|^|^^j^S^P^BB

SURFACE, IDENTIFY SOURCE:

LAST RECORD DISPLAYED
PWS002 40607S7

SCREEN ACTION:
D R I N K I N G WATER PROGRAM 07/31/92

£ACT NUN—CQMPLIEK: _
BACT SAMPLES REQ'D: _50
RADS SAMPLES REQ'D: 1

RET POP SERVED:
DESIGN CAP:

47,000
16,000,000 (GPD)

RULE M I N ? 50

rlAA I nun/
TOT S T O R A G E CAP:

METER CAP:

Tu)
4,750,000 (G) NUMBER METERED:

TYPE OF METER:
4 , Y40
4,940

;&Q$S;E;yssl MBI;•<};*;a 0 =:;; NOT • COMBECUT1 V.E'

MC = HUN I CTPAL /CITY
SECONDARY:

!U 1HL ff Ul- P L A N l b i 1
TOTAL tt OF SOURCES: 1

PRIMARY PLANT:;
IPRINARV> SOURCE:

PWS001 4060787
AC!IUN

D R I N K I N G WATER PROGRAM
SYSTEM INVENTORY INFORMATION PART 1

07/31/92
13:59:26

LAST UPDATEDT 06/

STATUS: A = ACTIVE ;. D T.
lN 1J I J U27 TS INAU I U I :

PWS TYPE: C = C O M M U N I T Y
NC SEASON BEG: / END:

7 I iNA!J! K h A b U N
CATGT/CLASS: 1A REG BY
/ NUCLEAR F A C I L

OR H = HRS)
(REACTOR, WASTE OR OTHER)

SYSTEM ;: ;NAME ? L AUDERH I LL » C I* Y OF?
. .200 1 ' !\|W ̂ 9 '

C 1 T Y : L A U D E R H L L 1 STATE1: FL

GENERAL MAIL: Y (Y OR N)
:PHONE: « 305 ) 730 - 2972
ZiH CUDE:



• " • • • • "" C ITY : LAUDERHILL _ " __ §TATE:~FL ZIP CGDE: 3331
OWNER T Y P E : C = C I T Y

INSPECTOR'S INITIALS: DO
DATE OF V I S I T : 05/ OS/ 92 C L A S S : 01 PRIOR V I S I T : 0£/ 07/ 92 PRIOR CLASS: 01
PERSON C O N T A C T E D : T A M I R A _ W H A L E N ___ _ _ __ T I T L E : UTILITIES DIRECTOR
TOKTACT PHUNk'S" ( JOb I VJU - HWU —— ~ ~ :: BANj j:AK Y bURVt Y ! 04/ IS1/ 88 ———
CREATE '

PWHU04 4'J6U/ti/ Ul 001 ——————— DkiNKlNti WAItk HHUUkAM ———————————————— 07/31/95
SOURCE INFORMATION 13?59:41

____ _ _ _ _ ____ _ _ _ _ _ LAST UPDATED: os/oi/ss
MAILING NAME: LAUDERHILL, CITY OF ACTIVE COMMUNITY
1 BLANT NAME ? : LUPEHILL^ . ^ v ^ l i i 4 r>*TOVE PLANT NUMBER ; i ;.SOURCE NAME? LAUDERHI LL_WELLF I ELD_ __

SOURCE NUMBER: 001 SOURCE STATUS:~A = ACTIVE
LATITUDE: 26 ; 09 : 11 LONGITUDE: 80 : 12 : 47

LiTYJ P = PERMANENT

ANN "/. SOURCE TYPE? G = GROUND
100 GROUND, NUMBER OF WELLS: 7

KUKCHAbhU UHOUiMDr PWS ID! ______ _ NAME!

PURCHASED SURFACE, PWS ID: NAME:



Reference 25

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
SITE SCREENING SUPERFUND SUBSECTION

CONVERSATION RECORD

Date: July 31. 1992

Time: 2:30 P.M.

From: Jim McCarthy, P.G.

Environ. Specialist III

To: Eric S. Nuzie
- ~Environ. Manager

File Name: Gate City

Contact Person: Tamira Whalen
City of Lauderhill

Title: Utilities Director

Phone No.: (305) 730-2970

Subject: Location of Lauderhill
Municipal wells

Ms. Terry Whalen, the City of Lauderhill Utilities Director, has
informed me that all 7 wells are currently active. One of the wells
is located in a parking lot at the northeast corner of NW 21st
Street and 49th Ave. N.W. The remaining six wells are located
across the street (in close proximity to each other) southwest of
the intersection,(south of 21st street and west of NW 49th Ave.)

enclosure-map
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
SITE SCREENING SUPERFUND SUBSECTION

CONVERSATION RECORD

Date: July 31. 1992

Time: 3:30 P.M.

. P.GXWyiiFrom: Jim McCarthy,

Environ. Specialist III

To: Eric S. Nuzie
Environ. Manager

File Name: Gate City

Contact Person: Janet Jarvis &
Bill Karns

City of Ft. Lauderdale

Title: Utilities
Title: Peele/Dixie WTP Chief

Operator

Phone No.: (305^ 492-7859

Subject: Status of Peele/Dixie
Municipal veils

Janet Jarvis and Bill Karns of the Fort Lauderdale Water Dept. have
informed me that the Peele/Dixie wellfield normally supplies 30%,
while Five Ash WTP supplies 70 % of the systems water demand. Mr.
Karns indicated that 17 wells are currently active, while 8 wells
are out of service. No carbon filters are reported to exist on any
of the active wells. A partial status report of wells within a 4-
mile radius of the Gate City site is as follows:

Well#

2
3
4
10
11
12
13
14
24
26

Status

Active
Active
Active
Out of Service
Active
Out of Service
Active
Out of Service
Active
Active
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By Richard L. Marella
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NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT

ST. JOHNS RIVER WATER MANAGEMENT DISTRICT

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
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Table 4. Public-supplied population and withdrawals by water source, by county. 1967

Population served and water withdrawn by source, in million gallons per day
Population and ground water

withdrawals from principal aouifers

County

Alachua
Baker
Bay
Bradford
Brevard

Bxoward
Calhoun
Charlotte
Citrus
Clay

Collier
Columbia
Oade
De Soto
Dixie

Duval
Escamb'ia
Flagler
Franklin
Gadsden

Gilchrist
Glades
Gulf
Hami Iton
Bardee

Hendry
Hernando
Highlands
Hillsborough
Holmes

Indian River
Jackson
Jefferson
Lafayette
Lake

Lee
Leon
Levy
Liberty
Madison

Manatee
Marion
Martin
Monroe
Nassau

Okaloosa
Okeechobee
Orange
Osceola
Palm Beach

Fasco
Pinellas
Folk
Putnara
St . Johns

St. Lucle
Santa Rosa
Sarasota
Seminole
Sumter
Suwannee

Taylor
Union
Volusla
Wakulla
Walton
Washington

Totals

Population
served

135.572
4,315
33,652
6,648

203,626

1,154,499
2,683
35.202
48.057
69.687

88,529
11,774

1.731,374
7,787
3,896

561,345
232,225
17,502
7,663
14,444

1,468
2,254
6,389
5,367
8.941

17.988
77.398
50.539
316.655

4.461

49,207
15,740
2,898
938

91,493

210.912
138,240

7,841
1,366
6,390

0
82,533
51.955
73,500
20,735

117.492
0

586,966
54,396
647,528

210,669
846,346
312,880
20,831
58,132

81,503
64,608
122,585
231.550
9,704
8,689

10,519
4,000

290.994
6,156
24.647
6.685

9.334.774

Total
withdrawn

21.88
.63

6.47
1.49

10.08

207.64
.40

3.03
7.79
9.92

24.69
2.23

365.24
.79
.60

94.28
36.76
2.56
1.52
1.93

.40

.26
1.02
.83

1.35

3.16
10.48
7.82
63.64

.88

11.98
2.47
.62
.16

17.66

30.96
23.06
1.33
.21

1.36

.00
13.21
10.11
.00

3.54

18.53
.00

139.74
7.51

137.02

83.87
40.02
60.17
3.28
7.56

12.33
9.15

18.45
40.86
1.13
1.33

1.59
.61

40.27
.68

3.14
1.00

1.634.68

Sur-
ficial

0.00
.00
.00
.00

4.26

.00

.00
1.70
.00
.00

17.43
.00
.00
.00
.00

.00

.00
1.74
.00
.00

.00

.00.

.00

.00

.00

2.98
.00
.00
.00
.00

8.59
.00
.00
.00
.00

7.72
.00
.00
.00
.00

.00

.00
9.87
.00
.00

.00

.00

.00

.00
96.75

.00

.00

.00

.00
4.49

12.16
.00
.84
.00
.00
.00

.00

.00

.00

.00

.00

.00

168.55

Inter-
mediate

0.00
.00
.00
.00
.00

.00

.00

.89

.00

.00

7.26
.00
.00
.79
.00

.00

.00

.00"

.00

.00

.00

.26

.00

.00

.00

.18

.00

.00

.00

.00

.00

.00

.00

.00

.00

23.24
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
12.61
.00
.00
.00

.00

.00

.00

.00

.00

.00

45.23

Bis-
cayne

0.00
.00
.00
.00
.00

207.64
.00
.00
.00
.00

.00

.00
365.24

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
40.27

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

613.15

Sand- and- Floridan
gravel

0.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
36.76
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
6.49
.00
.00
.00
.00

.00

.00

.00

.00

.00
00

43.25

aouifer system

21.88
.63

6.47
1.49
5.62

.00

.40

.44
7.79
9.92

.00
2.23
.00
.00
.60

94.28
.00
.82

1.52
1.93

.40

.00
1.02
.83

1.35

.00
10.48
7.82
63.64

.88

3.39
2.47
.62
.16

17.66

.00
23.06
1.33
.21

1.36

.00
13.21

.24

.00
3.54

18.53
.00

139.74
7.51
.00

83.87
40.02
60.17
3.28
3.07

.15
2.66
5.00
40.86
1.13
1.33

1.59
.61

40.27
.68

3.14
1 00

764.50 1.

Population and surface water withdrawals
from primary source

Population Total
served

0
0

62.973
0

126,890

0
0

58.224
0
0

9,309
0
0

140
0

0
0
0
0

8.629

0
0
0
0
0

0
0
0

386.260
0

0
0
0
0
0

23 , 290
0
0
0
0

178,491
0
0
0
0

0
15,240

0
0

112,318

0
0
0
0
0

0
0

76,773
0
0
0

0
0
0
0
0
0

058.537

withdrawn Name of water body

0.00
.00

16.06
.00

15.61

.00

.00
7.43
.00
.00

4.61
.00
.00
.00
.00

.00

.00

.00

.00
1.43

.00

.00

.00

.00

.00

.00

.00

.00
58.96

.00

.00

.00

.00

.00

.00

2.57
.00
.00
.00
.00

34.93
.00
.00
.00
.00

.00
2.00
.00
.00

31.46

.00

.00

.00

.00

.00

.00

.00
1.33
.00
.00
.00

.00

.00

.00

.00

.00

.00

176.39

Deer Point Lake

Lake Washington

Peace River/Shell Creek

Warren Brothers Fit

See Charlotte County

Quincy Creek

Hillsborough River

Caloos ahatchee River

Manatee River/Braden

Lake Okeechobee

Lake Okeechobee/Lake

Myakka River

River

Clear



the unnamed surficial aquifer (96.8 Mgal/d), and public
suppliers in Lee County withdrew the largest quantity of
water from the intermediate aquifer (23.2 Mgal/d). Only
public suppliers in Broward, Dade, and Palm Beach
Counties withdrew water from the Biscayne aquifer, and
public suppliers in Escambia and Santa Rosa Counties used
the sand-and-gravel aquifer. The general extent of these
aquifers are shown in figure 14.

To make potable water available, public suppliers in
several counties import water from adjacent counties to help

meet demands. In 1987, an estimated 127.9 Mgal/d of
public-supplied water was withdrawn from one county for
use in another county (table 3). Of the six counties that
imported water in 1987, Monroe County imported
100 percent of its water used for public supply from
neighboring Dade County, and Pinellas County imported
67 percent of its water used for public supply from adjacent
Hillsborough and Pasco Counties. Other counties involved
in importing or exporting public-supply water during 1987
include Brevard, Charlotte, De Soto, Manatee, Orange, and

87°
—r—

86°
—r~

85°
—r~

84°—r~ 83°
—I—

82°
—i—

81° 80°
—I—

31"

30'

29'

28'

27'

26"

25'

EXPLANATION

Biscayne aquifer

Sand-and-gravel aquifer

Unnamed surficial aquifers and
Intermediate aquifers, undifferentiated

Floridan aquifer system

20 40 60 80 100 MILES

0 20 40 60 80 100 KILOMETERS

Figure 14. General location of principal aquifers. {Modified from Vecchioli and Foose, 1984.)
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Table 9.—Brevard County public-supply water use by utility. 1967

[Mgal/d, million gallons per day; Per capita, in gallons per day; F, Floridan aquifer system; SJRWMD. St. Johns River Water
Management District; R/0, reverse osmosis; U, unnamed surficial aquifers; GDU. General Development Utilities]

Utility/Owner

Aquarina Utilities
Avatar Utilities
Cocoa Hater System
Melbourne, city of
North Brevard Utilities
GDU - Palm Bay
South Brevard Utilities
Titusville. city of

Water source

F
U
F

Lake Washington
F
U
F
F

Public-supply water use
Mnal/d Pooulation Per capita

0.02
.57

23.49
15.61

.57
3.76
.04

5.12

170
5,477

123,673
126.890
5,500
27 . 165

430
41.213

118
104
190
123
104
138
93
124

Water
management
district Remarks

SJRWMD
SJRWMD
SJRWMD
SJRWMD
SJRWMD
SJRWMD
SJRWMD
SJRWMD

R/0 treated.

Withdrawal is in Orange County.

Includes 0.07 Mgal/d from the F.
R/O treated.

Totals 49.18 330.518 149

Table 10.—Broward County public-supply water use by utility. 1967

(Mgal/d, million gallons per day; Per capita, in gallons per day; B, Biscayne aquifer;
SFWMD, South Florida Water Management District; I/D. Improvement District]

Public-supply water use
Utility/Owner Water source

Broadview Park Water System
Broward County Utilities
Cooper City
Coral Springs, city of
Coral Springs I/D
Dania, city of
Davie, town of
Deer field Beach, city of
Ferncrest Utilities
Fort Lauderdale, city of
Hallandale, city of
Hillsboro Beach, town of
Hollywood, city of
Lauderhill, city of
Margate, city of
Miramar, city of
North Lauderdale.city of
North Springs I/D
Ocean Way Water System
Parkland Utilities
Pembroke Pines, city of
Plantation, city of
Fompano Beach, city of
Royal Utilities
Seminole Indian Reservation
South Broward Utilities
Sunrise, city of
Tamarac. city of

Totals

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

Msal/d Pooulation Per capita

0.68
28.97
2.04
4.97
3.52
2.06
2.48
10.14
.37

52.75
5.64
.96

20.48
7.25
6.59
3.34
2.71
.26
.11
.08

5.59
9.48
18.76
.18
.32
.22

12.59
5.10

207.64

6,751
152,777
14,974
23,113
34,931
13,471
22,794
44,313
4,995

215,194
39,749
3,000

128,817
44,122
46.901
37,603
23,873
1,245
643
548

48,558
49,802
70,496
1,000
3.300
2,310
82,260
36.959

1.154.499

101
190
136
215
101
153
109
229
74
245
142
320
159
164
141
89
114
209
171
146
115
190
266
180
97
95
153
138

180

Water
management
district _. Remarks

SFWMD
SFWMD
SFWMD Systems 1 and 2.
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD Systems 1 and 2.
SFWMD
SFWMD
SFWMD
SFWMD
SFWMD Sunrise systems 1,2,3, and 4.
SFWMD

Table ll.--Calhoun County public-supply water use by utility. 1987

[Mgal/d, million gallons per day; Per capita, in gallons per day; F, Floridan aquifer system;
NWFWMD, Northwest Florida Water Management District]

Utility/Owner Water source
Public-supply water use

Mnal/d Population Per capita

Water
management
district Remarks

Blountstown. city of 0.40 2.683 149 KWFWMD

Totals .40 2.683 149
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MUNICIPAL WATER SYSTEM
FOR BBOWARD COUNTY. FL

02/23/91

SYSTEM
CONTACT
PHONE ADDRESS

(P)OP SERVED * OF
(C)ONNECTIONS WELLS

» OF
FIELDS

DATE
ENTERED R E M A R K S

CORAL SPRGS IMPRM DS CHUCK PERRON
(305)753-0380

CORAL SPRINGS

%'}\ DAN I A
V

DAVIE

OEERFIELD BEACH

AL PAZIN
(305)344-1172

DON WINDHAM
(305)921-7781

DANIEL COLABELLA
(305)797-1080

DALE HOLINBECK
(305)480-4270

FERNCREST UTILITIES ROBERT SALERNO
(305)989-6200

FT LAUDEROALE

H1LLSBORO BEACH

HOLLANOALE

HOLLYWOOD

(305)492-7858

RODNEY M A I N
(305)941-8937

M I K E GOOD
(305)458-3251

MARSHALL BERGAKER
(305)921-3251

CORAL SPRGS IMPRM OS
10300 NW 11TH MANOR
CORAL SPRINGS. FL
33071

CITY OF CORAL SPRING
9551 W SAMPLE RD
CORAL SPRINGS. FL
33075

BERRY AND CALVIN INC
2 OAKWOOD BLVO ST120
HOLLYWOOD. FL
33020

DAVIE WATER SYSTEM
6591 SW 45TH ST
OAVIE. FL
33314

CITY OF DEERFIELD BC
150 NE 2ND AVE.
DEERFIELD. FL
33441

FERNCREST UTILITIES
3015 SW 54TH AVE.
FT. LAUOERDALE. FL
33314

FT LAUDERDALE UTIL
P.O. BOX 14250
FT. LAUDERDALE. FL
33302.

HILLSBORO BCH WATER
925 NE SAMPLE RD
POMPANO BEACH. FL
33064

DEPT OF PUBLIC WORKS
308 S DIXIE HWY
HOLLANOALE. FL
33009

CITY OF HOLLYWOOD UT
P.O.BOX 229045
HOLLYWOOD. FL
33022

-2-

. 30000 (P) 7

40000 (P) 12

4064 (C) 2

7000 (C) 16

10800 (C) 18

1600 (C) 2

56000 (C) 43

IBS (C) 3

5500 (C) 2

130000 (P) 20

03/19/90 Emergency hookups w i t h
Coral Springs

03/19/90 Emergency hookups w i t h
Coral Springs and North
Springs Improvement Olst

03/15/90 Additional potable water
provided b/ BCUO. Ft.
Lauderdale and Hollywood

03/19/90 Emergency hookups w i t h
Hollywood. Cooper C i t y
and Ft. Lauderdale

03/15/90 Emergency hookups w i t h
BCUD 2A. Hlllsboro Bch
and Boca Raton

03/15/90 Emergency hookups w i t h
Davie and Ft. Lauderdale

I /
12/13/90 Supply potable water to

Wilton Manor, Oakland
Park. BCUD. BC Port Auth,
\Dania and Tamarac East

03/15/90 Emergency hookups w i t h
BCUO 2A. DeerMald Beach,
Seasonal pop from 2300 -
3800

03/15/90 6 w e l l s shut down, salt-
water Intrusion. Addi-
tional water supplied by
N. Miami

03/28/90 Supplies potable water to
Danta. Emergency hookups
w i t h surrounding municl- .
pa I It ies ~
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CONTACT
SYSTEM PHONE

LAUOERHILL JOHN SCHRIEFFER
(305)739-0100

MARGATE RICK VAN ACKER
(305)972-0828

MIRAUAR LOU BADAMI
(305)989-6200

NORTH LAUDEROALE ED GOEBELS
(305)722-0900

NORTH SPRGS IMPRM DS CHUCK PERRON
(306)753-0380

OAKLAND PARK HOLLAND SALSBERRY
(305)561-6259

PEMBROKE PINES DAVE MARTINEZ
(305)435-6540

:-l-4l?'1

MUNICIPAL WATER SYSTEM
FOR BROWARD COUNTY. FL

. 02/23/91

(P)OP SERVED
ADDRESS (C)ONNECTIONS

CITY OF LAUDERHILL 8600 (C)
2000 CITY HALL DRIVE
LAUDERHILL. FL
33313 : .

MARGATE UTILITIES 23723 (C)
1001 W RIVER OR .
MARGATE. FL
33063

MIRAMAR CITY HALL 12100 (C)
6740 MIRAMAR PKWY
MIRAMAR. FL
33083

CITY OF N LAUDERDALE 6328 (C)
701 SW 7 1ST AVE
NORTH LAUDERDAE. FL
33068

NORTH SPRGS IMPRM DS 5000 (P)
10300 NW 1 ITH MANOR
CORAL SPRINGS, FL
33071

OAKLAND PARK UTIL 2700 (C)
3650 NE 12TH AVE
OAKLAND PARK. FL
3334

CITY OF PEMBROKE PNS 31581 (C)
7960 JOHNSON ST

' : •—--..

t OF * OF DATE
WELLS FIELDS ENTERED REMARKS

7 1 04/11/90 Emergency hookups with
Plantation and Sunrise

12 2 03/19/90 Emergency hookups wit h
N. Lauderdale and
Pompano Beach

9 2 03/15/90 Emergency hookups w i t h
BCUD 3C and Pembroke Pine

3 1 03/19/90 Emergency hookups w i t h
Tamarac, BCUO. and
Margate

2 1 03/19/90 Emergency hookups w i t h
Coral Springs. Two (2)
new wel Is due 6/90

0 0 03/15/90 Potable water supplied
by City of Ft. Lauderdale

8 2 03/15/90 Emergency hookups w i t h
Cooper C i t y , Hollywood

P L A N T A T I O N CENTRAL

P L A N T A T I O N EAST

PLANTATION WEST

DUAINE WALLACE
(305)797-2169

DUAINE WALLACE
(305)797-2169

DUAINE WALLACE
(305)797-2169

PEMBROKE PINES, FL
33024

CITY OF PLANTATION
700 NW 91ST AVE
PLANTATION. FL
33317

CITY OF PLANTATION
500 NW 65TH AVE
PLANTATION, FL
33317:

CITY OF PLANTATION
700 NW 91ST AVE
PLANTATION. FL .;
33317

10043 (C)

9891 (C)

1336 (C)

10

10

and Mlramar

03/23/90 Interconnected w i t h
P l a n t a t i o n East System

03/28/90 Emergency hookups w i t h
Ft. Lauderdale. Sunrise
and Broward Park. Inter-
connected w i t h Pltn Cntrl

,••; .'••• .-
03/23/90 Potable water ,

by PI«nt«tlonjC«nt;



MUNICIPAL WATER SYSTEM
FOR BROWARD COUNTY. PL

02/23/91

SYSTEM
CONTACT
PHONE ADDRESS

(P)OP SERVED I OF * OF DATE
(C)ONNECTIONS WELLS FIELDS ENTERED REMARKS

POMPANO BEACH

ROYAL UTILITY

SUNRISE

T A M A R A C

WILTON MANOR

STAN LEMCKE
(305)786-4105

DOUGLAS BRIGHT
(305)341-7565

WALTER GERRARO
(305)741-6570

LONNIE SCOTT
(305)726-2300

JOE MOSS
(305)390-2190

POMPANO BCH PBLC WKS
P.O.BOX 1300
POMPANO BEACH. FL
33061

ROYAL UTILITY CO
B900 NW 44TH COURT
CORAL SPRINGS. FL
33065

CITY OF SUNRISE
4350 SPRINGTREE DR
SUNRISE, FL
33351

TAMARAC UTILITIES
7805 NW 61ST ST
TAMARAC. FL
33321

CITY OF WILTON MANOR
524 NE 21ST COURT
WILTON MANOR. FL
33305

16900 (C) 22

173 (C) 3 1

29742 (C) 28

17074 (C) 13

4500 (C)

03/19/90 Emergency hookups wit h
BCUO - 2A

03/19/90. No Emergency hookups

03/22/90 Emergency hookups w i t h
Plantation and Lauderhlll

03/19/90 Emergency hookups w i t h
BCUO -1A and Lauderhlll

01/10/91 Potable water supplied by
city of Ft. Lauderdale
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DIXIE WELL FIELD

BROWARD BLVD.

LEGEND

• CITY SEWAGE PLANT

O OTHER SEWAGE PLANT

A IRRIGATION WELLS

O WATER WELLS TO PLT.

' SCALE: 3/4"= 1000'

S.W. I2TH ST.
(DAVIE BLVD.)

A

WALTER E. PEELE
(DIXIE) W.T.P.

PLANT "C"
(CLOSED)

Figure 4-3 Dixie Well Field
4-4 9A



CITY OF FORT LAUDERDALE, FLORIDA:

2
RAW WAtE R WE t:i-'.X;5E -,"M

PE.R1VH
MARCHESE

DRAWN BY

CHECKED BY

FIELD BOOK

OFFICE/OF
CITY ENGINEER

' SHEET-??

FILE NO. 4 - 7 3 - 4 6

-r
s



!* ••"!>;
..-—*---_- •- • !;•, •:•..-(*:——JTT> f"T^w ;

'^^ P\ n";:i? '̂-! crfiSnl:! i'"

im^zr'trHtv:izi i•I 11 :i-.lil 1 if

• H ." ; • "• ~---i '
•7 /, -S '. /I - • • • ,!•; M; ;_- ;;/

' ' > ' . . '<

mimim::::/:."/ ...
.-;i:,,,, ..,,,,.,..: . . . r : , . .. II. i . . . . . . , , . / j

———"•}/^\ \\ ,,,*f^ ^ ' ' > /
-•X ,- I , • -- - -,• , i . - ^ ^^- :.

:,,; ! ?•••- ; i ,.,..'"; ;/f -•--,-,
,''>* i|!C.:'!•-:!:....., „. 7/ -. ,

. . . ' . . i.. ii...;, ' /'. / /



r

I
I
. w

i
i
f

GROUNDWATER INVESTIGATION

REPORT NO. 88 - 12

CONSERVE AND PROTECT

rBUREAU OF WASTE CLEANUP

f

I

i
2

PEELE-DIXIE WELLFIELD CONTAMINATION
BROWARD COUNTY

DECEMBER 1988

GEOFFREY B, WATTS

JOHN W, GLASSCOCK

MICHAEL R, CLARK

GEORGE E, WIEGAND

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
2600 BLAIRSTONE RD., TALLAHASSEE, FLORIDA 32301



BROWARD COUNTY

PEELE-DIXIE
WELLFIELD AREA

FIGURE 1. SITE LOCATION
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2.0 Background

2.1 Wellfield Description

There are a total of 26 supply wells that comprise the Peele-Dixie

wellfield. Half of the wells are located in the northern part of the

wellfield, north of the Southwest 12th Street and the remaining wells are

situated in the southern wellfield, south of Southwest 12th Street (Figure

2). It is the northern half of the wellfield that supplies the majority of

the residential water requirements. Because of concerns about salt water

intrusion, the southern half of the wellfield is switched on only when the

northern wellfield cannot sustain the demand, typically in the dry winter

months. The pumping rate of the southern wellfield generally amounts to about

2% of that of the northern wellfield (Brietenstein, 1988). It should be noted

that up until January 1987 the Broward County Utility Department could not

switch supply wells off and on independently of each other. Hence when the

southern wellfield was pumping all of the wells therein were operational.

2.2 Public Well Contamination

The wellfield contamination was discovered by accident. On December 18,

1986 a raw water sample from well PW-18 was utilized to test a piece of

analytical equipment in the Broward County Utilities laboratory. The sample

was found to be contaminated with about 300 ug/1 of 1,2 dichloroethene (1,2

DCE). PW-18 was removed from service at that time. Prior to this occasion

the wellfield raw water quality had been monitored only infrequently. For

example, well PW-18 had been previously sampled and analyzed for VOCs in March

1984. It was found to be clean (Breitenstein 1988). On December 22, 1986,



I

I

I

PW-18 was placed back into service in order to resample the well. Wells PW-14

through PW-19 were also sampled at this time. The concentration of 1,2 DCE in

PW-18 was unchanged however a trace amount of this same compound was detected

in well PW-17.

Wells PW-17, PW-18 and PW-19 were sampled again on January 13, 1987 and

the analytical results (Table 1) indicated that the aquifer contamination was

becoming worse. The 1,2 DCE values in wells PW-17 and PW-18 had increased

while, for the first time, a trace amount of DCE was detected in PW-19. Well

PW-19 is located approximately 650 feet east of PW-18. Small amounts of 1,1,1

trichloroethane, 1,1 dichloroethane and trichloroethylene were also detected.

(Wells PW-16 through PW-19 in the southern wellfield are all constructed

similarly. They are finished at about 125 feet below land surface (BLS) and

cased to 110 feet (BLS). Each has a pumping capacity of approximately 400

gpm.)

In order to slow the migration of chlorinated solvent contamination to

the other wells in the wellfield, the Fort Lauderdale City Utilities

Department shut down the southern half of the wellfield. PW-18 was then

pumped (at a rate 400 gpm) and the water was discharged to newly excavated

pits adjacent to the well. The water was pumped to one of two pits through

spray heads designed to induce aeration and thus reduce the VOC concentrations

in the discharge water. During this remedial work, the Fort Lauderdale

Utilities Department regularly monitored the total VOC concentrations in the

affected wells and pond. The results are summarized in Table 2.

2.3 Potential Contamination Sources

Chlorinated ethylene and ethane compounds are industrial chemicals
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NEW RIVER

For most of its length, the New River is a
canal that flows from Lake Okeechobee down into
Fort Lauderdale. The primary purpose of this canal
is to carry agricultural runoff from the interior out
into the ocean. However, a small portion of the New
River in Broward County near downtown Ft.
Lauderdale is not channelized. This small, natural
portion of the New River is the only area that is
included in the Florida Rivers Assessment.

The portion of the New River that is being
studied here starts at the intersection of the South
New River Canal with U.S. Highway 441. From
here, the New River flows northeastward and passes
by several relatively large and undeveloped properties
owned by Broward County or other governmental
agencies. One of these areas is referred to as Pond
Apple Slough or Ann Kolbe Park and is just south
and west of where the New River crosses under
Interstate 1-595. The name 'Pond Apple* comes
from the large stands of the Pond Apples (Aaa2Q3
plabra') in the 243-acre sawgrass slough. From there
the New River continues northeasterly until it meets
the North Fork of the New River near where Fourth
Avenue turns into Southwest Seventh Ave. From
U.S. 441 up to the confluence of the forks is segment
2230. From the confluence of the two forks, the
New River flows eastward through downtown Fort
Lauderdale until it meets the Stranahan River and
the Intracoastal Waterway at a location by San
Marco Drive. This length of river is segment 22.50.

From the above description, it is clear that
for most of the short length of the New River
included in this assessment, the New River is
primarily an urban river running through Broward
County. There are two reasons for including this
river in the study. First, the South Fork of the New
River is one of only four rivers in Broward County
which remains within its original riverine corridor.
Second, adjacent to the corridor is Pond Apple
Slough. This is a stand of pond apple, red maple,
and cypress that represents the largest and most
functional freshwater swamp or marsh system in
Broward County east of the South Florida Water
Management District's Water Conservation Areas.
Pond Apple Slough is over 200 acres in size and has
been called a "Little Galapagos" for reasons discussed
below.

INVENTORY FINDINGS

Water Quality and Classification:
Both segments of the South Fork of the New

River are Class HI water bodies, and both partially
meet their designated use for recreation, propagation
and maintenance of a healthy, well-balanced
population of fish and wildlife. Segment 22.30's
Water Quality Index (WQI) is fair and 22.50's WQI
is rated as poor. The major problems are an
extremely high nutrient level and a low dissolved
oxygen content. This is due to pesticides, bacteria,
and suspended solids from agricultural runoff and the
sugar mill retention ponds that the canal carries from
the Lake Okeechobee area. Segment 2230 also
receives wastewater treatment plant discharge from
the Plantation Canal.

In addition, Interstate 595, SR 84, SR 7, and
the Broward County Resource Recovery Plant, and
Ft. Lauderdale's Sludge Composting Facility are in
such close proximity to each other and the slough

that they have great potential to adversely affect the
Pond Apple Slough area if runoff is not properly
managed. This potential problem is compounded by
the fact that the marsh needs the discharge of the
area's runoff in order to maintain its integrity as a
freshwater system.

There is also some evidence that salt water
intrusion is starting to affect portions of the Pond
Apple Slough area according to DER.

Geologic and Hydrologic Features:

The New River lies atop the Fort Thompson
formation of the Pleistocene series. This formation
is made up of a shell hash of alternating marine and
freshwater mollusks, clay and sand. There are no
known geologic features along the New River.

Biological Resources:
Historically, many rare or endangered plant and

animal species occurred in the New River area. With
the intense development currently surrounding the
two river segments, it is doubtful that many of the
designated species still occur within the New River
corridor.

Instead, the area has become more of a location
to find exotic species. An assortment of exotic fishes
occur in the New River Canal, including Spotted
Tilapia, Black Acara, Oscar, and the Walking Catfish
(Florida Game and Fresh Water Fish Commission,
1989). Most of the berms surrounding the river have
become infested with exotic plants, particularly the
Brazilian Pepper Tree and Australian Pines along the
shores and Water-hyacinth, Water Lettuce, Hydrilla,
and Hygrophila in the water (Bureau of Aquatic
Plant Management, 1989).

In the past, the New River represented a potential
nesting area for alligators, Florida Sandhill Cranes,—
Ospreys, Southeastern American Kestrels, Florida
Burrowing Owls, and a breeding and nursery area for
fish, crab, and shrimp (U.S. Fish and Wildlife
Services, 1982). The ability of the New River to
serve these wildlife needs has vanished with the
channelization of the New River. The only potential
habitat remaining for most native plants and animals
now is in the Pond Apple Slough area. Supporting
the native plants and animals is a task Pond Apple
Slough has done exceedingly well, even to this very
day.

There are approximately 240 species of plants that
have been recorded from Pond Apple Slough. There
have been at least 10 species of air plants (Tillandsia)
recorded from the slough and possibly an eleventh
species (Stone, 1988). There are records for several
State-designated endangered or threatened plant
species in the Slough. Ferns are prolific in the
slough.

The slough also supports a rich diversity of
wildlife. Florida Black Bear tracks were seen in the
slough as recently as 1985. A Florida Grasshopper
Sparrow, an endangered species, was seen in the
slough in 1983. Bobcats, although not rare on a
state-wide level, still live in the slough. Although the
habitat is now gone for a viable breeding population,
the threatened Eastern Indigo Snake was present
there until at least 1984 and Gopher Tortoises, a
species of special concern, were present even more
recently (Stone 1988).

227



Today, the slough continues lo support
viable populations of American Alligators. The
endangered West Indian Manatee is found year
round on the New River and can be found up to at
least the Dahia Cutoff Canal by Pond Apple Slough.
Because of the presence of the endangered manatee,
proper management of power boat usage is
necessary. The endangered Wood Stork and
Peregrine Falcon use the slough during portions of
the year, as do White Ibis, Roseate Spoonbill,
Cooper's Hawk, Osprey, and Merlin. Several
American Crocodiles have been seen or killed in the
New River during the last few years. Florida bird
specialties such as the Gray Kingbird, Smooth-billed
Ani, and the Black-whiskered Vireo can be found
breeding in the slough. In all, 17S species of birds
and 30 species of reptiles have been recorded from
this one area (Stone, 1988). The diversity of species
within this small area has led some to compare Anne
Kolbe Park to a 'Little Galapagos," the islands where
Charles Darwin developed the theory of evolution.

Archaeological and Historical Resources:
Even within an environment as urban as Ft.

Lauderdale, there are twelve known archaeological
sites along the two New River segments. Segment
2230 has three known sites and 22.50 has nine
known sites. Most of the sites are of the Glades
Culture and prehistoric context. The archaeological
features are mostly midden mounds.

According to the Master Site File, there are
380 historical structures within the two segments.
Two are in segment 2230 and the remaining 378 are
in the historic restoration area of Ft. Lauderdale
between First Street and Ninth Street. Of the 380
historic structures, two are on the National Register
of Historic Places: the New River Inn and the
Stranaban House. To protect any undetected sites a
formal archaeological and historical survey should
be conducted.

Land Use:
There have been extensive modifications to

the natural channel of the New River. With the
exception of the area immediately surrounding Pond
Apple Slough and Hacienda Flores, the New River is
either canalized, rip-rapped, or bermed to control
water flow or increase navigability. Segment 2230 is
crossed by both the SR 85 and Interstate 95 bridges.
In addition, there is a railroad bridge, several canals,
and boat-launching slips within the river channel.
Segment 22.50 is crossed by five bridges and a
railroad trestle and has been modified by several
boat-launching slips.

Because the New River flows through Ft.
Lauderdale, corridor development is high along both
segments of the river. An exception to this is the
Pond Apple Slough area, including Hacienda Flores.
Both of these are forested wetlands held by Broward
County as conservation areas from development
mitigation. The north side of Pond Apple Slough
borders Interstate 595, and the south side borders on
property which has been cleared, but not yet
developed. Hacienda Flores is located immediately
north of 1-595. In addition, these areas are in the
flight path of jets taking off or landing in the Ft.
Lauderdale-HoUywood International Airport.

There are four recreation sites in segment
22JO and 19 sites in segment 22.50. As would be
expected, they are all urban recreation sites, city

parks, or marinas rather than rustic or primitive
recreation sites.

Both segments are designated Manatee Protection
Zones, which place special restrictions on power
boating to reduce the risk of collision and injury to
the endangered West Indian Manatee. The Pond
Apple Slough area has also recently been designated
as the Broward County Wildlife Reserve.

JvtANAGEMEMT NEEDS

Water Quality and Classification:
To preserve the integrity of the Pond Apple

Slough (Anne Kolbe Park), the quality of the
stormwater runoff bio the slough must be carefully
monitored from all sides and immediate corrective
actions taken if a surrounding area's stormwater
runoff water becomes substandard. The areas
discharging in Anne Kolbe Park include the I-595/SR
84/SR 7 freeways, Broward County's Resource
Recovery Plant, and Ft. Lauderdale's Sludge
Composting Facility (Stone 1988).

The effects of salt water intrusion into the Pond
Apple Slough area must be monitored and managed.
Because the 'headwaters' of the New River are
dependent on agricultural water, it may be difficult to
guarantee an adequate flow from this source. Other
ways of controlling salt water intrusion may be
necessary, such as installing flow control devices
along other creeks in the area and/or establishing a
freshwater bead within the swamp itself. This need
is of critical importance because salt water intrusion
is starting to noticeably affect some of the pond
apple stands in the slough. These flow control
devices are potential threats for manatees and
therefore should be properly managed and
maintained (Stone 1988).

Biological Resources:
Because the New River has potentially supported

many rare or endangered species in recent time, a
complete inventory of the botanical and wildlife
species that still use Pond Apple Slough is necessary
in order to determine the best way to manage the
area for the species that currently use the slough.

It is imperative that management plans and
policies be developed immediately so as to best
ensure the long-term survival of the endangered
.species that are still found in Pond Apple Slough
such as the West Indian Manatee and the American
Crocodile. For example, stricter regulations
prohibiting the molestation of any alligator or
crocodile-like reptile in this area may be warranted
to protected the American Crocodile.

Exotic plants have become extensively established
along the spoil berms on each side of the river.
These plants need to be adequately controlled to
prevent spread into the freshwater wetlands.

Land Use:
Much of the remaining aesthetic and natural value

of the South Fork of the New River is centered on
Pond Apple Slough. Much of this area is currently
within public ownership. Coordination between
agencies is necessary in order to eliminate the
possibility of antagonistic purposes or duplication.
The Broward County Wildlife Reserve will be a voice
for the Pond Apple Slough area needs. However,

this particular management^
impleniented until 1991 - 199
problems facing the Pond Apt
water intrusion, small populatio
remnant species), a temporary i
needed to ensure that the res
slough do not disappear bel
management team can begin it

The berms bordering t
in place because of the urbania
New River. Therefore, erosu>
needs to be controlled and mu
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this particular management effort will not be
implemented until 1991 - 1992. With the many
problems facing the Pond Apple Slough (e*, salt
water intrusion, small population size of many of the
remnant species), a temporary management effort is
needed to ensure that the resource values of the
slough do not disappear before the permanent
management team can begin their work.

The berms bordering the river must remain
in place because of the urbanized environment of the
New River. Therefore, erosion of the berm banks
needs to be controlled and minimized.
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LISTING OF INVENTORY FINDINGS NEW RIVER

SPECIAL DESIGNATIONS
Designation:

Manatee Protection Zone

Name:

Secret Woods Park
Seventh Avenue Boat Ramp
Riverside Park
Bradford Marina
Hector Park
Hulk Triangle
Riverside Hotel
Roscioli Yachting Center
Lauderdale Isles Yacht/Tennis Club
Riverfront Marina
New River Yacht Club
Lauderdale Self Service
Yacht Haven Mobile Home Park
Summerfield Boats
Roily Marine Service Inc.
Riverbend Marina
Chinnock Marine Inc.
Marina Bay Yacht Club
Lauderdale Yacht Basin
Ramgoh Marina
Herolds Boats

Segment:

2130, 22.50

RECREATION SITES
Segment:

2230
2130
2130
2150
2150
2150
2150
2150
2150
2150
2150
2150
2150
22.50
22.50
22.50
22.50
2150
2150
2150
2150

Ex-'

Name:

RECREATION AND CONSERVATION LANDS
Segment:

If*"

LEGEND

Broward County Wildlife Reserve
(Pond Apple Slough/Anne Kolbe Park)

Hacienda Flores
2130
2130

BIOLOGICAL RESOURCES

WATER flATUK*

OUMITEII4MC COMWDCM

- MOMENT OMHTIONS .

. CHANNEL MOOmCATION

. CCMMXM MVILOPMINT

. WATER OUAUtV

• RCCREATKM AND CONSERVATION
LAND* (CM SOME VAMATON)

SPECIAL DEVGNATOMS

A«CMAIOUM1CAL SITES

H4TOMCAL imt

WCHEATIOH •TTES

MAT fUMPS

0 3 6
APPROXIMATE SCALE IN MILES

DESIGNATED SPECIES

Scientific Name:

Asplenium dentatum
Asplenium serratum
Commelina gigas
Ernodea littoralis
Mallotonia gnapbalodes
Ophioglossum palmatum
TUlandsia ilexuosa
Zamia floridana

Plants

Common Name:

Slender Spleenwort
Bird's Nest Spleenwort
Climbing Dayflower
Beach Creeper
Sea Lavender
Hand Fern
Twisted Air Plant
Florida Coontie

Invertebrates

Scientific Name:

Liguus fasciatus

Common Name:

Florida Tree Snail

Reotiles and AmDbibians

Scientific Name:

Alligator mississippiensis
Crocodylus acutus
Drymarchon corais couperi
Gopherus polypbemus
Rana areolata ac&opus

Common Name:

American Alligator
American Crocodile
Eastern Indigo Snake
Gopher Tortoise
Florida Gopher Frog
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NEW RIVER (SEGMENTS: 22.3.22.5.

MCMA1ION AND OOWCTVATKW
LAND* (OH KHM WMHATION)

0 3 6
APPROXIMATt SCALE IN MILES

OTHER RESOURCE VALUES

si
JUHL
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Birds

Scientific Name:

Aramus guarauna
Athene cunicularia floridana
Charadrius melodus
Egretta caerulea
Egretta thula
Egretta tricolor
Falco peregrinus
Falco sparverius paulus
Gnu caoadeosb pratensis
Haematopus palliatus
Haliaeetus leucocepbalus
Mycteria americaoa
Pandion haliaetus carolinensis
Pelecaous occidentalis carolinensis
Picoides borealis
Sterna antillaruni

Mammals

Sdentific Name:.

Peromyscus floridanus
Trichechus maoatus latirostris

OTHER RARE OR THREATENED SPECIES

Scientific Name:

Avicennia germinans
Coccothrinax argentata
Rhizophora mangle

Invertebrates

Scientific Name:

Aratus pisonii
Goniopsis cnientata

Scientific Name:

Actipiter cooperii
Eudocimus albus
Falco columbarius
Ixobrychus exilis exilis
Nycticorax nycticorax
Nycticorax violaceus
Picoides villosus auduboni
Plegadis falcinellus
Rallus longiroslris scotti
Rynchops niger
Sterna sandvicensis
Vireo altiloquus

SIGNIFICANT EXOTIC SPECIES

Sdentific Name:

Casuarina equistifolia
EichhornU crassipes
Hydrilla verticillata
Hygropbila polyspcrma
Pistia stratiotes
Scbinus terebinthifolius

Birds

Plants

Common Name:

Limpkin
Florida Burrowing Owl
Piping Plover
Little Blue Heron
Snowy Egret
Tricolored Heron
Peregrine Falcon
Southeastern American Kestrel
Florida Sandhill Crane
American Oystercatcher
Southern Bald Eagle
Wood Stork
Osprey
Eastern Brown Pelican
Red-cockaded Woodpecker
Least Tern

Common Name:

Florida Mouse
West Indian Manatee

Common Name:

Black Mangrove
Silver Palm
Red Mangrove

Common Name:

Mangrove Crab
Mangrove Crab

Common Name:

Cooper's Hawk
White Ibis
Merlin
Least Bittern
Black-crowned Night Heron
Yellow-crowned Night Heron
Southern Hairy Woodpecker
Glossy Ibis
Florida Clapper Rail
Black Skimmer
Sandwich Tern
Black-whiskered Vireo

Common Name:

Australian Pine
Floating Water-hyacinth
Hydrilla
Hygrophila
Water Lettuce
Brazilian Pepper

Sdentific Name:

Aslronolus ocellatus
Cichlasoma bimaculatum
Clarias batrachus
Tilapia mariae

Name:

Riverland Midden
Sayward Tom Tom Camp
Secret Woods Camp
Ackerman
Colec Hammock
Fort Lauderdale 1
New River Forks
New River Midden
NN
Rio Vista
Rivermount
Rose

Name:

Tom Bryan House
John Needham House
New River Inn
Stranahan House
378 Other Historical Structures, a
all in the historical restoration an
Ft. Lauderdale between First St.;
Ninth St.
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Fishes

ommon Name:

Scientific Name:

Astronotus ocellatus
Cichlasoma bimaculatum
Clarias batrachus
Tilapia mariae

Name:

Riverland Midden
Sayward Tom Tom Camp
Secret Woods Camp
Ackerman
Colee Hammock
Fort Lauderdale 1
New River Forks
New River Midden
NN
Rio Vista
Rivermount
Rose

Common Name:

Oscar
Black Acara
Walking Catfish
Spotted Tilapia

ARCHAEOLOGICAL SITES
ID Number:

8BD00206
8BD00207
8BD00202
8BD00204
8BD00002
8BD00102
8BD00003
8BD00196
8BD00203
8BD00038
8BD00087
8BD00205

Segment:

2Z30
2230
2230
22.50
22.50
22.50
22.50
22JO
22JO
22^0
22.50
22.50

Name:

HISTORIC STRUCTURES

Tom Bryan House
John Needham House
New River Inn
Stranahan House
378 Other Historical Structures, almost
all in the historical restoration area of
Ft. Lauderdale between First St. and
Ninth St.

Segment:

22.30
22.30
22.50
22.50
22.50
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ORPO009-3 FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM

COUNTY UNIT ID SITE UNIT NAME

FACILITY INDEX BY-COUNTY--/~ UNIT ID/ -SITE -ID

SITE NAME ADDRESS

04/25/89 08:51
PAGE 10

BROW M00946 00 HOLLAND PARK

BROW H00952 00 SAILORS POINT

BROW M00982 00 I STH STREET BOAT RAMP

HOLLAND PARK

SAILORS POINT

15TH STREET BOAT RAMP

BROW — M00993 00__HQUST-ON-P-ARK/OAN,.A_Y.ACHT—CLUB-__nriii$TnKi PAPK/ttAMTA Y-CHT CL1IR

JOHNSON STREET
AND 6TH AVENUE
ON INTRACOASTAL W A T E R W A Y
HOLLYWOOD .____________

9TH AVENUE ":
AND NORTH LAKE DRIVE
ON NORTH LAKE_____'
HOLLYWOOD

1770 SE 1STH STREET
-ON-STRANAHAN. RIYE3__

FT LAUDERDALE

.8 SO_NE_3BQ_S IHES r__ _.

BROW M01006 00 BOAT RAMP BOAT RAMP

BROW M01019 00 GEORGE ENGLISH PARK GEORGE ENGLISH PARK

BROW M01023 00 7TH AVENUE BOAT RAMP 7TH AVENUE BOAT RAMP

OANIA

NE 12TH TERRACE
AND 29TH STREET

.OAKLAND -PARK____

1101 BAYVIEW DRIVI
AND SUNRISE BLVD

———————————ON-MIDDLE-RIVER———————————————
FT LAUDEROALE

400 SW 7TH AVENUE
.-___-___..__ ON_NEM RIVER-.AT_SM .ATH..STREET-

FT LAUDERDALE 33315

- —BROW — M 0 1 0 S3 00 —— DONA LOSON-P ARK— -DQNALOSON-P-ARK_______ __-900-NW..*3HD_ AVENUE__.
AND COCONUT CREEK PARKWAY

> ' • ' . * - ' ' ' ' :

COCONUT CREEK

BROW MO 1054 00 SPOILS AREA SPOILS AREA S2ND STREET
AND 31ST AVENUE
ON INTRA-COASTAL WATERWAY

_H 6HTHOUSE_BOINT__._______

BROW M02333 00 ALSOORF BOAT LAUNCH PARK ALSDORF BOAT LAUNCH PARK NE 14TH STREET
ON INTRACOASTAL WATERWAY

BROW M03229 00 HOLLYWOOD MARINA HOLLYWOOD MARINA

POMPANO BEACH

700 POLK STREET
-ON^NORTH-LAKE__

HOLLYWOOD



ORPO009-3 FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM

04/25/89 08151
PAGE tl

COUNTY UNIT ID SITE

FAC-ILIT Y—INDEX-BY- COUNT-Y-V-UNIT-1D/—SITE—10-

UNIT NAME ADDRESS

BROW S00107 00 LLOYD BEACH

BROW X00268 00 BROWARD MARINE

BROW X00309 00 CALMAC MARINA

JOHN U. LLOYD BEACH
STATE RECREATION AREA

6503 NORTH OCEAN DRIVE
ON ATLANTIC OCEAN AND
INTRACOASTAL WATERWAY

-DANIA-33004 -—————————

BROW - X00867 - - 00 - HEROLDS BOATS———

BROWARD MARINE

CALMAC MARINA

_—-——HEHOLDS-BOATS--

1601 SW 20TH STREET
ON INTRACOASTAL WATERWAY

FT LAUDERDALE 33335

491 RAVENSWOOD ROAD
-ON-CANAL————_.... . . .__ - -.

FT LAUDERDALE 33312

. U12-EAST-LAS OLAS BLVD-
ON NEW RIVER

FT LAUOERDALE 33316

BROW X00889 00 HILLSBORO INLET MARINA
BOATING AREA

HILLSBORO INLET MARINA
BOATING AREA ; v

BROW X01312 00 LOUS TACKLE AND MARINA LOUS TACKLE AND MARINA

2635 NORTH RIVERSIDE DRIVE
ON INTRACOA STAL W* TERWAY

_POMPANO_BEACH 33OS 2-...- -_ - -

3463 GRIFFIN ROAD
ON ATLANTIC OCEAN

BROW X01354 00 MARINA 84 MARINA 84

-BROW—XO 1434———OX)——CHINNOCK-MARXNE—INC- fHIMMnr-K MAPINF IKIf

FT LAUDERDALE 33312

3600 SR 84
-ON-NEW _R.tVER_....... ... _

FT LAUDERDALE 33312

__518_LAS_DLAS_BLVD_._..
ON NEW RIVER

FT LAUDERDALE 33312

BROW X01747 00 RAMGOH MARINA RAMGOH MA R I N A 4500 SR 7
ON NEW RIVER

• • • • , , ...,,

BROW X01795 00 RIVERBEND MARINE RIVERBEND MARINE

_J_J-J._LAUpE.RDALE.-333l 6._
'•'1i.'kSl5-sM2dTH STREET.

I ON NEW RIVER

BROW X01902 00 SEA LAND MARINE BASIN SEA LAND MARINE BASIN

FT LAUDERDALE 33315

2700 SW 2STH TERRACE
-ON-SOUTH-FORK—OK—NEW RIVER-

•f'T. LAUDMROALE 33312

ORPQ009-3 FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM

COUNTY UNIT ID SITE UNIT NAME

-FAC-IL I-T-Y— INDEX BY COUNTY- /.--UNI T— ID/ -SI TE— ID ——-

SITE NAME ADDRESS

04/25/39 08t51
PAGE 12

BROW X02324 00 YACHT HAVEN MOBILE HOME PARK YACHT HAVEN 2323 STATE ROAD 84
ON NEW RIVER

______ —..____....... _... -___ _-_ -——FT. .LAUDERDALE— ..

BROW X02647 00 LAUDERDALE SELF SERVICE LAUDERDALE SELF SERVICE 1801 SW 20TH STREET
ON NEW RIVER

FT LAUOEROALE 3331 5



BROW X01747

BROW X01795

00 RAMGOH MARINA

00 RIVERBEND MARINE

BROW XOI902 00 SEA LAND MARINE BASIN

RAMGOH MARINA

RIVERBEND MARINE

SEA LAND MARINE BASIN

4500 SR 7
ON NEW RIVER

...H.T_LAUOERDALE. J331 6..
1515 SW 20TH STREET
ON NEW RIVER

FT LAUDERDALE 33315

2700 SW 25TH TERRACE
-ON-SOUTH-EpRK—OE~NEW RIVER-

FT. LAUDERDALE 33312

ORPO009-3 FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM

COUNTY UNIT ID SITE UNIT NAME

•FACILITY-INDEX-BY-COUNTY-/- UNIT-ID/ SITE ID

' . ' . V ; ••? . . •• . - . . ' I ' SITE NAME ADDRESS

BROW X02324 00 YACHT HAVEN MOBILE HOME PARK

BROW X02647 00 LAUDERDALE SELF SERVICE

BROW Y006S9 00 LAUOEROALE ISLES
————YACHT-AND-TENNIS-CLUB-

BROW YOO692- -00 —FORT-LA UOEHDALE-
SMALL BOAT CLUB

BROW Y00837 00 NEW RIVER YACHT CLUB

BROW Y01SI7 00 OLYMPIS CONDOMINIUM

YACHT HAVEN

LAUDERDALE SELF SERVICE

2323 STATE ROAD 84
ON NEW RIVER

—— —FT... LAUDERDALE— .....

isoi sw 20TH STREET
ON NEW RIVER

LAUDERDALE ISLES
-Y-ACHT-AND-TENNIS--CLUS - —

-FORT—LAUOEROALE-
SMALL BOAT CLUB

FT LAUOERDALE 33315

2637 WHALE HARBOR LANE
-ON-NEW RIVER- _ . . . . . . .

FT LAUDEROALE 3331 2

1740-SW 42ND-STREHT ._

FT LAUDERDALE 33314

NEW RIVER YACHT CLUB

04/25/89 oarsi
PAGE 12

OLYMPIS CONDOMINIUM

3001 SR 84
ON NEW RIVER

..-.__FT LAUDERDALE. 3331 2 ....._..__...._

500 THREE ISLAND 3LVO
ON INTRACOASTAL WATERWAY

HALLANDALE 33009



ORPOOD9-:

COONTY UNIT ID SITE ' UNIT NAME

FLORIDA DEPARTMENT OF NATURAL RESOURCESRECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM
FACILITY—INDEX BY COUNTY-/ UNIT-IO/-SITE-IO--

.'.'''•^''•f~--f- "•' "" SITE NAME': " • • ' • • - • ' '''••• ; ADORES S

04/25/89 09133
PAGE 9

BROW C00296 00 MARKHAM PARK MARKHAM PARK 16001 STATE ROAD 34
ON NORTH NEW RIVER CANAL

-E.T.*- LA J DEHD ALE-

BROW C00301 00. TIGERTAIL LAKE TIGERTAIL LAKE 48fl SW RAVENSWOOOfROAD

BROW M01047 00 WINF I ELD PARK WINFIELD PARK

HOLLYWOOD

WINFIELD BOULEVARD
-ANO-NJt-65TH_AVENU=-

MARGATE

————8POW — M02207 OO——PABICS-AND-RECUEAT-ION OFFICE: ' | PARK-S-AND—RECKEAU 0N OFFIC~

MARGATE

BROW N0233S 00 COLOHATCHEE NATURE PARK COLOHATCHEE NATURE PARK 1975 NE 1STH AVE
AND 22ND STREET V
ON SOUTH MIDDLE RIVER

-W-ILTON .MANORS———____

BROW M037S6 00 TAMARAC VETERANS PARK
AT CYPRESS CREEK COMMONS

TAMARAC VETERANS PARK
AT CYPRESS CREEK COMMONS

7825 SOUTHGATE BLVO
ON CYPRESS CREEK CANAL

BROW M04001 00 MARGATE MARINA MARGATE MARINA'

.BROW_M0*a71___00_GATES-OE_HILLSBORO_PAHK_

: -:• . . . . ' : -TAMARAC

NW 1ST STREET- • «lf '9. -:'v'•. [

—————————— AMD-ROCK ISLAND BaAO
ON CANAL 14
MARGATE

..— GAT.ES_OF_.HILLSflORQ..(»ARK___.__ _ 4000 .BLOCK. OF-..N«I-.5TH_ST.__

ON HILLSBORO CANAL'1
; DEERFIELD BEACH

BROW S01065 00 TERRY TOWN ACCESS AREA
BOAT RAMP

TERRY TOWN ACCESS AREA
BOAT RAMP

US 27
ON NEW RIVER CANAL L-38W

-_.--. N08TH....QF ANDY TPW>f

BROW SO 1066 00 WEASEL TRAIL ACCESS AREA
BOAT RAMP

WEASEL TRAIL ACCESS AREA
BOAT RAMP

US 27 AT 26 MILE BEND
WATER CONSERVATION AREA 2-A .

BROW S01067 00 STUB CANAL ACCESS AREA
———————-———————————BOAT—RAMP——————————___

STUB CANAL ACCESS AREA
-SOAT—RAMBL____________

NORTH OF ANOYTOWN

US 27
_R I VFR CAMAL L-3 B

NORTH OF '



BROW S01065 00 TERRY TOWN ACCESS AREA
. ' BOAT•RAMP

BROW SO 1066

BROW S01067

00 WEASEL TRAIL ACCESS AREA
^ BOAT RAMP . ' '-|:;..,.-;•:-

00 STUB CANAL ACCESS AREA
-BOAT—RAMP—————— —————

TERRY TOWN ACCESS AREA
BOAT RAMP

WEASEL TRAIL ACCESS AREA
BOAT RAMP ';•;'.,^*,'-*;

STUB CANAL ACCESS AREA
_B O A.I_RAMfiL..___,—————————

OS 27
ON NEW RIVER CANAL L-38W

NORTH OF..ANDY

US 27 AT 26 MILE BEND
HATER CONSERVATION AREA 2-A

——— ON-NEW -RIVER -CANALS——______
NORTH OF ANDYTOWN

US 27
._....... ON_J-EW_RIVEH_CANAL,L-38_._

NORTH OF ANDYTOWN'

ORPO009-3

COUNTY UNIT IO SITE UNIT NAME

FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AND PARKS MANAGEMENT INFORMATION SYSTEM

-—nfAC ILITY-vINpEX BY COUNTY /• UNIT-1 OX- SITE ID ••- -

."• '; -k. ''.'.^i.•:;•.';" : ;> SITE NAME '': • - >•* ADDRESS

BROW S01068 00 SPILLWAY 11A ACCESS AREA SPILLWAY 11A ACCESS AREA OFF US 27
WATER CONSERVATION AREA 3
ON NEW RIVER CANAL L-38
ANDYTOWN-..________________

BROW S01069 00 SAWGRASS RECREATION AREA
BOAT RAMP .-^Fla*

SAWGRASS RECREATION AREA
•BOAT RAMP .'•>•;•;/§";.

US 27
WATER CONSERVATION AREA 2
.ON-NEW .RIVER -CANAl________
ANOYTOWN

BROW S01070 00 ANOYTOWN ACCESS AREA BOAT RAMP ANDYTOWN ACCESS AREA BOAT RAMP US 27 NORTH OF SR 84
' ——————————— —————————.... .....————— _____ WATER -CONSERVATION..AREA.3

ON NEW RIFER CANAL
. ; : • . • 1 MILE NORTH OF ANOYTOWM

BROW S01071——-.00- ALLIGATOR- ALLEY-BOAT-RAMP- -ALLIGATOR ALLEY-BOAT_RAMP .SR-84 _ . . _____;____ :
WATER CONSERVATION AREA 3
ON MIAMI CANAL C-l23
WEST OF ANDYTOWN

04/25/89 09S33
PAGE 10

BROW S01073 00 NEW RIVER CANAL
NORTH BOAT RAMP

NEW RIVER CANAL
NORTH BOAT RAMP

US 27
ON NEW RIVER CANAL

..3~MILES-NORTH_OE_ANDYrOWN

BROW SO 1325 00 SEWELL LOCK BOAT RAMP SEWELL LOCK BOAT RAMP

BROW S01326 00 MACKS FISH CAMP MACKS FISH CAMP

I MILE W OF FLORIDA TURN*IKE
AT SEWELL LOCK

-ON-NEW-RIVER-CANAL———————————
PLANTATION

US 27 AT DADE/BROWARD
-COUNTY-LINE—————-———————————
ON MIAMI CANAL
WEST OF MIRAMAR

——BROW —SO 140 S -oo—NEW-RIVER- CANAL-
SOUTH BOAT RAMP

-•NEW-RIVER- CANAL-
SOUTH BOAT RAMP

U S-27—-——:————————————————
ON NEW RIVER CANAL

2 fjILES NORTH OF ANOYTOlfM

BROW S01427 00 S-36 BOAT RAMP S-36 BOAT RAMP PROSPECT ROAD
ON CANAL 13

tUDERDALE-.-LA.CES-

BROW 301428 00 S-8 BOAT RAMPS S-8 BOAT RAMPS NORTH SR 84
WATER CONSERVATION AREA 3

BROW S01444 OO EVERGLADES HOLIDAY PARK EVERGLADES HOLIDAY PARK

WEST OF FORT LAUDERDALE

OFF US 27
-ON SOUT-H-NEW—ftl-V-Et CANAL

SOUTH OF ANDYTOWN



ORP0009-3 FLORIDA DEPARTMENT OF NATURAL RESOURCES
RECREATION AMD PARKS MANAGEMENT INFORMATION SYSTEM

04/25/89 09233
PAGE 11

COUNTY UNIT ID SITE UNIT NAME

-FACIL-I-TY—-INDEX-BY- COUNTY_/-_UNIT. -ID/— SITE... ..ID
:':' '•''"-••:. v ; ' . : ' 1 SITE'NAME:4 ;': *-; ADDRESS

BROW X00923 00 TWIN LAKES TRAVEL PARK

BROW X029*1 00 AQUA GOLF RV PARK

TWIN LAKES TRAVEL PARK

AQUA GOLF RV PARK

3055 BURRIS ROAD
SR 84 AND SR 71
ON TWIN LAKES
.F_T.-_LAUDEBOALE___

1970 S PARK ROAB

BROW X03099 00 EVERGLADES HOLIDAY PARK EVERGLADES HOLIDAY PARK

PEMBROKE PARK
21940 GRIFFIN ROAD
-OI?E-.US~2Z_————_,———

FT LAUDERDALE 33332
' '



Reference 33

To: Eric Nuzie

From: Jim McCarthy

Date: 12/05/89

Time: 9:05 a.m.

Conversation Record

File Name: Llndsley Lumber - Danla

'fT^l Contact Person: Tom Ostertag-Biologist
_ I ' V ———————————— a ——————— s ———

Phone No.

Subject:

The Nature Conservancy

: (904) 224-8207

Endangered/Threatened
Species near Lindsley
Lumber and the Danla Cutoff
Canal.

Mr. Tom Ostertag, a biologist with the Nature Conservancy, has Informed me of
the following habitats near Dania, Broward County.

1. Dania Cutoff Canal - West Indian Manatees Sighted

2. New River/Dania Cutoff Canal Intersection - Manatee
Aggregation (Winter Habitat)

3. Port Everglades Turning Basin - Manatee Aggregation

4. Intracoastal Waterway/North of North Jetty - Bird
Rookery - Least Tern

AJM/mlr



Reference 34

,'s Sunray venuv
64** Bay sc»liopW
655;- Rock sh

!?66;>. Calico scallop
".'67 V'; Unlcolor mussel

Fire coral
~ Horny cor

,: 70'' Stony coral
. 71 > ''Gorgonfah i
,72 ^Corals
. 73 VT Quten conch':!.: 74 Pygmy octopus

75'-:"' Atlantic geoduck
. 76 -; LOOM coiltd snail
, 77 AthearnivilloM

ack- : : '•;';

GroupV•* <S

Mullet •. •..'••.. ;. o-c
Catfish and bullheads.&?•';• ' • • •105 Snapper

106 Sunfish and bass ..
107, Drum. •
108 Spotted seatrout
109 Weakfish
110-. Sand seatrout
111 Atlantic croaker
112: Red drum . '.
113' Black drum
114 Star drum
115 Spot
116 ' Southern klngfish
117 Northern klngfish
118 Gulf kingfish
119 Sheepshead
120 Southern llounder
121 Blue catfish
122 White catfish
123 Channel catfish
124 Yellow bullhead
125 Brown bullhead
126 White crappie
127 Black crappie
128 Largemouth bass
129 Spotted bass
130 Green sunfish
131 Longear sunfish
132 Warmouth
133 Bluegill
134 Redear sunfish
135 Striped mullet
136 Red snapper
137 Florida pompano
138 Blueflsh
139 Cobia
140 Atlantic spadefish
141 Little tunny '
142 Spanish mackerel
143 King mackerel
144 Sea catfish
145 Gulf menhaden
146 Bay anchovy
147 Gars
148 Buffalos
149 Freshwater drum
150 Bowfin
151 Carp
152 Key sllverslde (S)
153 Tarpon.
154 Ladyfish •
155 Permit
156 Boneflsh
157 Cero
158 Mutton snapper
159 Yellowtail snapper
160 Red grouper :.
161 Gray snapper .
162 Grunts
163 Atlantic taonito
164" Sallfish
165 "'Vermilion snapper

1:250 000-scale map of

Ecological Inventory
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~"Z ORGANISMS (continued) .",

jji'it'^rt' -A 'J- ._ . -• . •.- '•-

•
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205 .Chain pickerel
M«V RWlNM .'"•""
207|K •' '

J09fAt)antkl

176 Gag
177 While grunt
178 u Greater amb
179 Plnflsh
ISO Pijflsh
181 Wrasses

1°. Crystal i
.— liHidtquI „.. .
•225', Okaloosi darter^ (F)'',

. ,
3&2- Atlantic spotted dolphiny-'-' t v'- .• " -

lVMJ . Finback whale (F) , ''v=. ''••%:•--"l!:.^.-



TERRESTRIAL ORGANISMS

<jm.^m ^',-401,: Florid, royal palnv.:(S) •••.-.• <~£~@±&M
|^#v^;:;,<;402-Orchlds:-(S) „• -:•;'•': W-'<1»i'"i*&fe
^•»-:Pi;^K*403>'Bromellacii (SJ -V.:*,:•??:• -"-UM^ '̂'
K^:"; ' • : . ' :"•> • ••i!s«04 'Royal palm-bald cypress forest <-; •'•7;viK'. '
S?-.r , . ' • • . : • . ' 405. Fems (S) • • . • • .• •".'•'•:->-;.'',..;•, c.613 -.; L!ttle;i>lu« 'JMroCacti (S)

Lignum vltae
Palms (S) ,-:".
Chapman's rhododendron
Hollies (S) ; . :
Peppers (S)
Coonties (SJ . -/
Four-petal pawpaw (S)
Sandhill milkweed (S)
Sea lavender (S)
Catopsis (S)

417 Giant dewflower (S)
418 Pagoda dogwood (S)
419 Okeechobee gourd (S)
420 Manchmeel (S)

Fall-flowering ixia (S)
Key cassia (S)
Ashe magnolia (SJ .
Dune lily-thorn'

™*afi;flortdasa _. . . ._ . .
p62l;1.Great white hefon"

&8&ft£&!8!

6S3 >Geeje
'654 YAnhinga ' -,. ;

655 Canvasback ."
•.ese-'SNorthern shoveler

l:

438
439
440
441
442
443
444
445
446
447
448
449
450
451

454
455
456
457
458
459
460
461
462
463
464

, 465
-\A66
"467

468
469

• 470
. 4 7 1

(S)
(S)

(S)

427 Grass of Parnassus-'- (SJ
428 i Florida yew (S) •
--" 'Mahogany (S) : '.-•':'•

Tlmberland
Tree cactus (SJ •
Pride-of-blg-plne
Guzmania (SJ
Cowhorn orchid
Dollar orchid (S)
Narrow swamp fern
Prickly-apple cactus
Silver palm (S)
Hidden orchid (SJ
Hand fern (S)
Auricled spleenwort
Sinkhole fem (S)
Trailing arbutus (S)
Orange azalea (S)
Miccosukee gooseberry (S)
Red-flowered pitcher plant (S)
Florida torreya (S)
Mountain laurel" (SJ
Bartram's ixia (SJ
Harper's beauty (F)

... Overmature and original growth trees
452 Hartwrlghtia (S)
453 Pond-spice (S)

Trumpets (S)
Hooded pitcher plant (SJ
Parrot pitcher plant (S)
Riparian autumngrass (S)
Pond cypress
Ogeeche tupelo
Croomia
Vahl'sfimbry
Curtiss' lythrum
Piedmont water-milfoil
Fringed campion
Unique vegetation association

. False-leaved false-foxglove
False-coco
Juneberry holly
Carolina lilaeopsis
Naked-stemmed panic-grass
Chapman's butterwort ~-
Yellow fringeless orchid ,
American chaffseed

ĵ i?,, ;iv',:? '>v*-j-'' 474 ' Drummond's yellow-eyed grass
SBS '.-•(•- T.t';";i_*,", 475 ' Black mangrove
mt^<'^&*>6 laurel pak ;: -./ _:

„_. . Woocfd'uck'::
,659.1 Ruddy duck
660 • Snow goose :>:'-j';-; ; . ' ; • r

"661'. Canada goose , if
. 662 Mottled duck .•. C

663 Fulvous whistling-duck -. •
,664 Masked duck •i>-v.. : ./-.;, '.

Redhead -.'\-;'-";r-..':.• :'" '!
.White-fronted goosed'-. ' •• • •'
Common loon. - ; - '. . < /
Teals -", l.\ . .. •;-.»

.. Lesser scaup • '
' 670 American coot
671 American wigeon '
672 Black-bellied whistling-duck
RAPTORS (70O-749)

Raptors
Bird hawks
Swallow-tailed kite (S)
Mississippi kite
Everglade kite (F)
Owls
Marsh hawk
Bald eagle (F)
Audubon's caracara (S)

• Peregrine falcon (F)
Hawks and eagles
Red-shouldered hawk
Osprey (S)
Southeastern American kestrel

^. . . /Florida burrowing owl
'-715: Short-tailed hawk
^•716" Sharp-shinned hawk

717 White-tailed hawk (S)
i718 Harris' hawk
* 719.1 Zone-tailed hawk (S)
J720 " Gray hawk '(S)

(1-721 Black hawk (S)
j; 722 White-tailed kite

•IJSEABIRDS (750-799)
(%756:'Seabirds ... • . ' • - • . - ' .
.!i7SIr Magnificent frigate-bird
9.752. Brown noddy . :

Olivaceous cormorant v
Double-crested cormorant
Cormorants •' ,..'':''^ ^.

^756 Brown booby J. •• i'o : • , . . • • • ' ' . v:
Blue-faced booby vj;, . ; ; ' . •» : ;
Horned grebe i.;-,:1"-'- :',•'":-.'
White pelican ': - : " ' - . - . ' : . r-':" "-/
Brown pelican " (FJ : . ' !' ,
Gannet . ' , ' , " .
Scoters . '•'
Eared grebe

(S)

.
j 665 •

666
667
668
669

'700
«•; 701
I 702
I 703
I 704
! 705
I' • 706
\ 707
! 708
> '709
'!: 710

71 1
1712
j;713

.
;753
';,754

American crocodtle (FJ'^, .
Eastern indigo snake , (F)^•]; '-
Florida gopher frog -V:,;
Florida key mole skink" ; - . ' • .

... Miami block-headed snake (S)
857 Gopher tortoise ,,"/.'-'::'• -r •'
858 -Suwannee cooler.; :i -:V
859 Key mud turtle (S) j
860 Big Pine Key rlngneck snake

" 861 Florida brown snake .(SJ
- 862. Florida ribbon snake (S)

863 -Short-tailed snake' (S) ,
864 -' Sand skink (S) >•: '. ;'
865 Apalachicola kingsnake : - „

.• 866 Barbour's map turtle ,. ,";
•-867,'One-toed amphiuma : ;-:',

868 Four-toed salamander .-.• • .,
869 Georgia blind salaman'der ' • .
870 Southern copperhead ; '
871 Pine barrens treetrog ' (F)
872 Seal salamander :
873 Black pine snake (S)
874 Rainbow snake (S)
875 Yellow-blotched sawback turtle
876 Ringed sawback turtle (S)
877 Southern hognose snake (S)
878 Texas indigo snake (S)
879 Cottonmouth
880 Mexican treefrog (S)
881 Rio Grande frog (S)
882 Giant toad (S)
883 Texas tortoise (S)
884 Texas horned lizard (SJ
885 White-lipped frog (S)
886 Diamondback terrapin
MAMMALS (900-999)
900 Red wolf (F)
901 Black bear (S)
902 Western cougar • -
903 Bobcat
904 Ocelot (S)
905 Jaguarundi -(F) .'"-';
906 Wliitetail deer

Key deer (F) • '.
Beaver
Mink ; - -: -
Eastern chipmunk - • :
River otter '
Gray fox
Nutria '•*
Muskrat
Feral hog
Collared peccary
Coyote
Swamp rabbit
Marsh rabbit
Tree squirrels
Raccoon
Key Largo woodrat (S)
Lower keys cotton rat
Key Largo cotton mouse (S)
Florida mouse (SJ
Sherman's fox squirrel
Gray bat (FJ
Indiana bat (F)

(S)

907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926

' 927
' 928

Black lace cactus (F)
(500-549)

^Bahama swallowtail' butterfly
schausVwallowtail butterfly

502\ Stock" Island tree snail (F)

SONGBIRDS AND oYHERS (800-849)
800 • Songbirds and others r>. ';
801 Woodpeckers '•,'•'•• • • ' ' : "

:;802.:Turkey :• . • . . ' ",- .'O<'",' > '•',".
;803:;Bobwhite ''

50j'Shoreb'lrds7 -
51 i'Gulls and terns

Everglades
iiSSSxplorkle panther (FJ .
i 936'-Bla"cktall lackrabblt

m. skunks, armadillo

HABITAT USE
Shown in RED for species with special status, BLUE (or,
aquatic organisms, and BROWN (or terrestrial organisms.

a Breeding area
b Nursery area
c Adult concentration area

« Designated critical habitat
( Migratory area
g Commercial harvesting area

Spring
Summer
Fall



:'?*:..:

NOTES
SPECIES WITH SPECIAL STATUS

Aquatic species with special status that may be found In the
Atlantic jOcean and Gulf of Mexico depicted on the West Palm
Beach i heet Include:

1300. 301, 302, 303, 304, —\ 350. 354.
Critical abitat for West Indian manatees (^y350e) includes
United < itates territorial waters adjoining the coast of Lee
County, Florida (grid reference MV11 to MV02). and the coast
south o Gordon Pass (grid reference MU18) depicted on the
West P Im Beach sheet.
Right w
deplete

lales C .̂355) may be found in the Atlantic Ocean
on the West Palm Beach sheet.

Terresti at species with special status that may be found
through >ut the area depicted on the West Palm Beach sheet
include:

4402, 403, 405, JuBOBI, 809, J» 851, 853.
Terresti al species with special status that may be found in
coastal areas depicted on the West Palm Beach sheet include:

| $412,414, L707cz,y760.

Giant dewflowers ( $417) may be found in the central portion of
the ares, depicted on the West Palm Beach sheet.
Terrestrial species with special status that may be found in the
western1 portion of the area depicted on the West Palm Beach
sheet include:

$437, 1708,90% 932, 934.

Cuban snowy plovers (T'556a) may nest on exposed outer
beaches along the Gulf coast depicted on the West Palm
Beabh sheet.

Florida sandhill cranes and southeastern American kestrels
( \620, ̂ 713) may be found In the eastern portion of the area
deplete I on the West Palm Beach sheet.
Florida ilack bears (90S 933) may be found In the southwest
portion >f the area depicted on the West Palm Beach sheet.

AQUATIC ORGANISMS
Due to .-scale limitations, only representative estuarine and
riverine S»ystems are shown. Species of importance in a par-
ticular river, creek, or sound are denoted on the map. .
Specie^ generally associated with reefs depicted on the West
Palm B^ach sheet include:

• 55gfc, SScgh, «* 136h, 143g*. 157gh. I58gk, 159gh. 160gh,
161gh. 162gk, 166gh, 168h, 170gti. 172gh, 173gk, 174gh.
175gh, 176gh, 178gli, 181,182.183.184,185.

Specie; that generally may be found in open waters depicted
on the Vest Palm Beach sheet Include:

f 53j, 54tg, 55«gfc, 56gk, •* 101gh, 102,103,105,108qh,
112«gh, 113ih, 118,Wigh, 135ibj, 137igh, 138gh, 139ibgk,
140,141,142igh, 143gh, 144,146,153lbh, 154ih, 155,
159bgh, 160abgh, 161abgk, 162,168,170igfc, 171ibk, 17S, 178,
179,191,192agh. 196ih, 199ig, 203,̂ .351. 352, 356, 358,
361.

Species that generally may be found In open waters of the
Atlantic Ocean depicted on the West Palm Beach sheet
included



_.—.-*. .-*. _ \ - •* — -_-A- --- *--~~-~*--\;•*•--*-•*-•-*-_•
V613.616, Jt.800
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MIAMI is MI. ''. 'MIAMI-IS MI. MIAMt BEACH l«

LAND USE-LAND COVER SYMBOLS

Study area (within territorial limits
of United Stales)... . . . . . . . . . . . . . Marsh or swamp.

Coastal tone boundary or Federal-state
demarcation.. . . . . . . . ; . . . . . . . . . . . . Beach/Dunes.

Special land use areas, including refuges
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Official Lists of Endangered and Potentially Endangered Fauna and Flora in Florida
1 August 1990

Scientific Name

Fish

Acipenser brevirostrum
Acipenser oxyrhynchus
Ammocrypta asprella
Centropomus undecimalis
Cyprinodon variegatus hubbsi
Etheostoma histrio
Etheostoma okaloosae
Etheostoma olmstedi maculaticeps

Fundulus jenkinsi
Menidia conchorum
Micropterus notius
Micropterus sp. (undescribed)
Notropis callitaenia
Notropis welaka
Notropis melanostomus
Rivitlus marmoratus
Starksia starcki

Common Name(s)

VERTEBRATES

Shortnose sturgeon
Atlantic sturgeon
Crystal darter
Common snook
Lake Eustis pupfish
Harlequin darter
Okaloosa darter
Southern tessellated

darter
Saltmarsh topminnow
Key silverside
Suwannee bass
Shoal bass
Bluestripe shiner
Bluenose shiner
Blackmouth shiner
Rivulus
Key blenny

FGFWFC2
Designated status1

FDA* USFWS* CITES5

^Applicable only to the subspecies A.o. desotoi (Gulf sturgeon)

Amphibians and Reptiles

A Hi gator mississippiensis
Ambystoma cingulatum
Caretta caretta caretta

Chelonia mydas mydas
Crocodylus acutus
Dermochelys coriacea
Diadophis punctatus acricus

Drymarchon corals couperi
Elaphe guttata gitttata
Eretmochelys imbricata imbricata.

Eumeces egregius egregius
Eumeces egregius insularis
Eumeces egregius lividus
Copherus polyphemus
Graptemys barbouri
Haideotriton wallacei
Hyla andersonii
Kinosternon bauri
Lepidochelys kempi

American alligator
Flatwoods salamander
Atlantic loggerhead

turtle
Atlantic green turtle
American crocodile
Leatherback turtle
Big Pine Key ringneck

snake; Key ringneck
snake

Eastern indigo snake
Red rat snake
Atlantic hawksbill

turtle
Florida Keys mole skink
Cedar Key mole skink
Blue-tailed mole skink
Gopher turtle
Barbour's map turtle
Georgia blind salamander
Pine Barrens treefrog
Striped mud turtle
Atlantic ridley turtle

E
SSC
T

SSC
SSC
SSC
E

SSC

SSC
T

SSC
SSC

SSC
E

SSC
SSC

SSC

E
E
E
T

T
SSC*
E

SSC

T
SSC
SSC
SSC
SSC
E*
E

E
PT*
C2

I
II

C2

C2

T(S/A)
C2
T

E
E
E
C2

II

I

I
I
I

C2
C2
T
C2
C2
C2



Scient

Macroclemys temmincki

Neoseps reynoldsi
Nerodia fasciata taeniata

!

Ophisaurus compressus
PHuophis melanoleucus mugitus
Pseudemys concinna suwanniensis
Pseudobranchus striatus

lustricolus
Rana areolata

Rana okaloosae
Sceloporus woodi
Stilosoma extenuatum
Storeria dekayi victa
Tantilla oolitica

Thamnophis sauritus sackeni

Common Namefst

Alligator snapping
turtle

Sand skink
Atlantic salt marsh

water snake
Island glass lizard
Florida pine snake
Suwannee cooter
Gulf hammock dwarf

siren
Gopher frog; crawfish

frog
Bog frog
Florida scrub lizard
Short-tailed snake
Florida brown snake
Miami black-headed

snake; rimrock
crowned snake

Florida ribbon snake

FGFWFC2

SSC

T
T

SSC
SSC

SSC

SSC

T
T*
T

Designated status1,
PDA* USFWStoEftt' CITES5

C2

T
T

C2 ;

C2

C2
C2
C2

C2

*Applicable in lower Florida Keys only

Birds

A imo phila aestivalis
Ajaia ajaja
Ammodramus maritimus juncicolus

Ammodramus maritimus
mirabilis

Ammodramus maritimus nigriscens
Ammodramus maritimus pelonotus
Ammodramus maritimus peninsular
Ammodramus savannarum

floridanus
Aphelocoma coerulescens

coerulescens
Aramus guarauna
Aquila chrysaetos
Athene cunicularia
Campephilus principalis
Charadrius alexandrinus

tenuirostris
Charadrius melodus
Circus cyaneus

Cistothorus palustris griseus

Cistothorus palustris marianae
Columba leucocephala
Dendroica dominica stoddardi

Bachman's sparrow
Roseate spoonbill
Wakulla seaside

sparrow
Cape Sable seaside

sparrow
Dusky seaside sparrow
Smyrna seaside sparrow
Scott's seaside sparrow
Florida grasshopper

sparrow
Florida scrub jay

Limpkin
Golden eagle
Burrowing owl
Ivory-billed woodpecker
Southeastern snowy

plover
Piping plover
Marsh hawk; northern

harrier
Worthington's marsh

wren
Marian's marsh wren
White-crowned pigeon
Stoddard's yellow-

throated warbler

SSC
SSC

E

E

SSC
E

T

SSC

SSC
E
T

SSC

SSC
T

C2

C2

E

E
C2

E

T

E
C2

II

II

C2
C2



Scientific Name

Dendroica kirtlandii
Egretta caerulea
Egretta rufescens
Egretta thula
Egretta tricolor

Falco columbarius
Falco peregrinus tundrius
Falco sparverius paulus

Falco sparverius sparverius
Grus canadensis pratensis
Hae mat opus palliatus
Haliaeetus leucocephalus
Lanius ludoviciamis migrans

Mycteria americana
Pandion haliaetus
Pelecanus occidentalis
Picoides borealis
Polyborus plancus audubonii

Rallus longirostris insularum
Rostrhamus sociabilis
Sterna antillarum
Sterna dougallii
Vermivora bachmanii

*Applicablc in Monroe County only

Mammals

Balaena glacialis
Balaenoptera borealis
Balaenoptera physalus
Biarina carolinensis (-brevicauda)

shermani
Eumops glaucinus floridanus
Felis concolor coryi
Ceomys pinetis goffi
Lutra canadensis
Lynx rufus
Megaptera novaeangliae
Microtus pennsylvanicus

dukecampbelli
Mustela frenata peninsulae

Mustela vison evergladensis
Mustela vison lutensis
Myotis austroriparius
Myotis grisescens
Myotis sodalis
Neofiber alleni

Common NamefsV

Kirtland's warbler
Little blue heron
Reddish egret
Snowy egret
Tricolored heron;

Louisiana heron
Pigeon hawk or merlin
Arctic peregrine falcon
Southeastern American

kestrel
Eastern American kestrel
Florida sandhill crane
American oystercatcher
Bald eagle
Migrant loggerhead

shrike
Wood stork
Osprey
Brown pelican
Red-cockaded woodpecker
Audubon's crested

caracara
Mangrove clapper rail
Snail kite
Least tern
Roseate tern
Bachman's warbler

FGFWFC2

E
SSC
SSC
SSC
SSC

E
T

T
SSC
T

E
SSC*
SSC
T
T

E
T
T
E

Right whale
Sei whale
Finback whale
Sherman's short-tailed

shrew
Florida mastiff bat
Florida panther
Goff's pocket gopher
River otter
Bobcat
Humpback whale
Duke's saltmarsh vole;

Florida saltmarsh vole
Florida long-tailed

weasel
Everglades mink
Florida mink
Southeastern bat
Gray bat
Indiana bat
Round-tailed muskrat

Designated status1

FDA5 USFWS* CITES5

E

C2

E
E
E

SSC

E
E

E
SSC

T
C2

E
C2

E
T

C2
E

T
E

E
E

E
E
E
C2

C2
E

E
PE

C2

C2
C2
C2
E
E
C2

II
I
II

II
II

II

I
II
II

II
II
I



Scientific Name

Neotoma florid ana smalli
Odocoileus virginianus clavium
Oryzomys argentatus
Oryzomys palustris planirostris
Oryzomys palustris sanibeli
Peromyscus floridanus
Peromyscus gossypinus

allapaticola
Peromyscus gossypinus restrictus

Peromyscus polionotus allophrys

Peromyscus polionotus
decoloratus

Peromyscus polionotus
leucocephalus

Peromyscus polionotus
niveiventris

Peromyscus polionotus
peninsularis

Peromyscus polionotus phasma

Peromyscus polionotus
trissyllepsis

Physeter catodon
Plecotus rafinesquii
Procyon lotor auspicatus
Procyon lotor incautus
Scalopus aquaticus bassi
Sciurus niger avicennia
Sciurus niger shermani
Sigmodon hispidus insulicola
Sorex longirostris eionis
Sylvilagus palustris hefneri
Tamias strialus
Trichechus manatus latirostris
Ursus americanus floridanus

Common Namefs) FGFWFC2

Key Largo woodrat E
Key deer E
Silver rice rat E
Pine Island rice rat
Sanibel Island rice rat SSC
Florida mouse SSC
Key Largo cotton mouse E

Chadwick Beach cotton E
mouse

Choctawhatchee beach E
mouse

Pallid beach mouse , E

Santa Rosa beach mouse

Southeastern beach mouse T

St. Andrews beach mouse E

Anastasia Island beach E
mouse

Perdido Key beach mouse E

Sperm whale E
Southeastern big-eared bat
Key Vaca raccoon
Key West raccoon
Englewood mole
Big Cypress fox squirrel T
Sherman's fox squirrel SSC
Insular cotton rat
Homosassa shrew SSC
Lower Keys rabbit E
Eastern chipmunk SSC
West Indian manatee E
Florida black bear T*

Designated status1

FDA* USFWS*

E
E

C2
C2
C2
E

CITES5

C2

T

C2

E

E

E
C2
C2
C2
C2
C2
C2
C2
C2
E

E
C2

*Not applicable in Baker and Columbia counties and Apalachicola National Forest
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Scientific Name

Vicia ocalensis
Viola hastata

Vittaria lineata
Warea amplexifolia

Warea carteri
Woodsia obtusa
Woodwardia areolata
Xanthorhiza simplicissima
Xyris drummondii

Xyris isoetifolia

Xyris longisepala

Xyris scabrifolia

Zamia florid ana
Zamia integrifolia
Zamia umbrosa
Zanthoxylum americanum
Zanthoxylum flavum
Zephyranthes (all white species)
Zephyranthes simpsonii
.Zizia latifolia
Ziziphus celata

Common Namcfs)

Ocala vetch
Halberd-leaved yellow

violet
Shoestring fern
Clasping warea;

wide-leaf warea
Carter's mustard
Blunt-lobed woodsia
Netted chain fern
Yellowroot
Drummond's yellow-eyed

grass
Quillwort yellow-eyed

grass; panhandle
yellow-eyed grass

Karst pond yellow-eyed
grass; Krai's
yellow-eyed grass

Harper's yellow-eyed
grass; harsh-leaf
yellow-eyed grass

Florida coontie
Florida arrowroot
East coast coontie
Prickly ash
Yellowheart
Rain lilies
Simpson zephyr lily
Bristol golden alexander
Florida jujube; Florida

ziziphus

FGFWFC2
Designated status1

FDA* USFWS* CITES5

E
E

T
E

E
T
T
E

CE
CE
CE
E
E
T
E

Cl

E

E

C2

C2

C2

II
II
II

C2
E

*E - Endangered
T » Threatened
T(S/A) » Threatened Due to Similarity of Appearance
PE = Proposed Endangered
PT - Proposed Threatened
Cl » A candidate for federal listing, with enough substantial information on biological vulnerability and threats

to support proposals for listing. See note below.
C2 = A candidate for listing, with some evidence of vulnerability, but for which not enough data exist to support

listing. See note below.
SSC - Species of Special Concern
CE = Commercially Exploited
I = Appendix I Species
II « Appendix II Species

2Florida Game and Fresh Water Fish Commission (list published in Section 39-27.03-05, Florida Administrative
Code).

'Florida Department of Agriculture and Consumer Services (list published in Preservation of Native Flora of
Florida Act, Section 581.185-187, Florida Statutes).

'United States Fish and Wildlife Service (list published in List of Endangered and Threatened Wildlife and Plants
50CFR 17.11-12).

Convention on International Trade in Endangered Species of Wild Fauna and Flora.

*Note: Although Cl and C2 species are not protected under the Endangered Species Act, in the Federal Register
notice (Volume 55, Number 35, pages 6184-6229) designating them as "candidates," the U.S. Fish and Wildlm
Service ".. .encourages their consideration in environmental planning..."
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1073 Benzbromarone
•mino)ethanc; DBED. C.,H,,N,; mol wl 240.34. C 79.95%.
H 8.39%. N 11.66%. Prepd from N.W'-dibenzenesulfonyl-
AF.A/'-dibenzylelhylenediamine by healing with coned HCI
in bomb tube at 170-180*: Bleier. Bur. 32, 1829 (1899); from
elhylene chloride and benzylamine: Frosi el al., J. Am.
Chem. Soc. 71, 3842 (1949); by reduction of N.N'-dibenzyli-
deneethylenediamine: Ger. pat. 98,031 (1898 to Schering);
Chem. Zenir. 1898, II, 743; Van Alphen, Rec. Trav. Chim.
54, 93 (193S); Lob, ibid. 55, 8S9 (1936); Szabo e> al.. Ami-
biot. d Chemoiher. 1, 499 (1951); Rebenstorf. U.S. pal.
2,773,098 (1956 to Upjohn).

Oily liquid, mp 26'. df 1.024. bp,, 212-213*; bp4 195*.
ng> 1.5624. Insol in water. Freely sol in the usual organic
solvents except CS,, with which it gives a solid addition
product.

Diacetale. C^Hj.Nj^CHjCOOH, needles, mp 111'. Soly
in water: 253 mg/ml.

Dihydrobromide, C,tHMN,.2HBr, shiny leaflets, dec 300".
Soly in water: 30 mg/ml.

Dihydrochloride. CUHMN,.2HC1, shiny leaflets, dec 298*.
Soly in water: 23.9 mg/ml.

Sulfate, CuHjjNj.HjSO,. crystals, dec 247-250*. Soly in
water: 15.8 mg/ml.

Disalicylate, CUH,0N,.2C4H5(OH)COOH, crystals, mp
85*. Soly in water: 2.43 mg/ml.

Penicillin salt, benzalhine penicillin, see separate entries.
USE: Manuf of a repository form of penicillin.
1073. Benzbromarone. (3,5-[)ibroma-4-hydmxyphenyl)-

(2-e!hyl-3-benzofuranyl)methanone; 3,5-dibroma-4-hydr-
oxyphenyl 2-ethyl-3-bemo/uranyl kelonc; 3-(3,5-dibromo-4-
hydroxybenzoyl)-2-elhylbenzofuran; 2-elhyl-3-benzofuran-
yl 4-hydroxy-3,S-dibromophenyl kelone; 2-ethyl-3-(3,5-di-
bromo-4-hydroxybenzoyl)benzofuran; 2-ethyl-3-(3,5-di-
bromo-4-hydroxybenzoyl)oxaindene; 2-ethyl-3-benzofuryl
3.5-dibromo-4-hydroxyphenyl ketone: L 2214; MJ 10061:
Azubromaron; Besuric; Desuric; Max-Uric; Minuric; Nar-
caricin; Normurat; Uricovac; Urinorm. C,7H,,BrjO3: mol
wt 424.11. C 48.157., H 2.857«, Br 37.687., O 11.32%.
Prepn: Belg. pat. 553,621 (1957 to Labaz); Buu-Hoi el al..
J. Chem. Soc. 1957, 625; Buu-Hoi. Beaudet, U.S. pat. 3,-
012,042 (1961 to Soc. Beige 1'Azote Prod. Chim. Marly).
Structure-activity study: Delbarre el al., Chim. Thcr. 3, 470
(1968). Pharmacology of hypouricemic effect: D. S. Sin-
clair, I. H. Fox. J. Rheumaiol. 2, 437 (1975). Pharmacoki-
nelic and clinical studies: T. F. Yu, ibid. 3, 305 (1976).
Pharmacokineiics and biotransformaiion in man: H. Ferber
e< al.. Eur. J. Clin. Pharmacol. 19, 431 (1981). HPLC de-
termn in serum: H. Vergin el al.. J. Chromaiog. 183, 383
(1980).

Yellowish prisms, mp 151*.
THEKAP CAT: Uricosuric.
1074. Benzene. Benzol; cyclohexairiene. C4H,; mol wl

78.11. C 92.25%, H 7.75%. Discovered by Faraday in com-
pressed oil gai in 1825. Obtained in the coking of coal and
in the production of illuminating gas from coal. Purification
by washing with water: Brit. pal. 863,711 (1961 to Schlo-
ven-Chemie and H. Hoppers GmbH), C.A. 55, 1697U
(1961). Lab prepn from aniline: Gallermann-Wicland.
Praxis des organischen Chemikers (de Gruyter, Berlin, 40th
ed., 1961) p 247. Production of pure benzene: French. Ind.
Chemist 39, 9-12 (1963). Manuf: Faith, Keyes & dark's
Industrial Chemicals. F. A. Lowenheim. M. K. Moran. Eds.
(Wiley-lmerecience. New York. 4lh ed.. 1975) pp 126-137.
Physical properties: Thorne el al.. Ind. Eng. Chem. Anal.
Ed. 17, 481 (1945). Solubility studies: F. P. Schwurz. Anal.

Chem. 52, 10 (1980). Toxicity data: Kimura el al.. Toxicol.
Appl. Pharmacol. 19, 699 (1971). Review of toxicology: E.
Browning, Toxicily and Metabolism of Industrial Solvents
(Elsevier, New York, 1965) pp 3-65; R. Snyder el al.. Rev.
Biqjhem. Toxicol. 3, 123-154(1981). Review; W. P. Purcell
in Rirk-Othmer Encyclopedia of Chemical Technology vol. 3
(Wiley-Interscience, New York, 3rd ed., 1978) pp 744-771.

Clear, colorless, highly flammable liquid; characteristic
odor, dj5 0.8787. bp 80.1*. mp H-5.5*. n» 1.50108. Flash
pi, closed cup: 12*F (-J.PC). Soly in water al 23.5*C
(w/w): 0.188%. Miscible wilh alcohol, chloroform, ether,
carbon disulfide, carbon letrachloride, glacial acetic acid,
acetone, oils. Keep in well-closed containers in a cool place
and away from fire. LDM orally in young adult rats: 3.8
ml/kg (Kimura).

Sodium deriv, C4HsNa, phenyl sodium. Prepn: Schlosser,
Angew. Chem. 76, 267 (1964). Solid mass, dec by water,
acids, alkalies. Sol in liquid ammonia, tetrahydrofuran.

Human Toxicily: Acute (from ingestion or inhalation):
lirritation of mucous membranes, restlessness, convulsions,
excitement, depression. Death may follow from respiratory
failure. Chronic: Bone marrow depression and aplasia; rare-
ly, leukemia. Harmful amis may be absorbed through skin.
Benzene has been listed as a known carcinogen: Fourth
Annual Report on Carcinogens (NTP 85-002, 1985) p 34.

USE: Manuf of medicinal chemicals, dyes and many other
organic compounds, artificial leather, linoleum, oil cloth,
airplane dopes, varnishes, lacquers; as solvent for waxes, res-
ins, oils, etc.

THERAI- CAT (VET): Destroys screwworm larvae in wounds.
1075. Benzenearsonic Acid. Phenylarsonic acid. C6H,-

AsO,; mol wi 202.03. C 35.67%, H 3.497., As 37.08%, O
23.767.. C6H5AsO(OH),.

Cryst powder, mp 158-162* with dec. Sol in 40 parts
water, 50 parts alcohol; insol in chloroform.

USE: Reagent for tin.
1076. Benzeneboronic Acid, rhtnylboronic acid; phenyl •

boric acid; phenylboron dihydroxide. C4H,BO]; mol wt
121.94. C 59.10%, H 5.79%, B 8.877o. O 26.247.. Prepd by
the reaction of phenylmagnesium bromide with methyl
borate: Washburn el al.. Advances in Chemistry Series 23,
102-128 (1959). Crystal and molecular structure: S. J. Rel-
tig. J. Trotter. Can. J. Chem. 55. 3071 (1977).

Crystals from water. Spontaneous conversion to C,HSBO.
benzene bnronic anhydride or phenylboroxide on standing in
dry air, although the best method is by azeotropic dehydra-
tion with toluene, mp 215-216* (anhydride). Ka 13.7.
Dipole moment 1.72 (dioxane). Soly in water at 25*: 2.57..,
benzene: 1.75%, xylene: 1.2%. ether: 30.27., met Hanoi:
178%.

1077. Benzenestibonic Acid. Dihydroxyphenylstibine
oxide; phenylstibonic acid; phenylstibinic acid. C(HTO,Sb;
mol wt 248.87. C 28.95%. H 2.84%. O 19.29%. Sb 48.927..
C4H,SbO(OH)j. AryUtibonic acids exist in the solid stale as
polymers of high mol wt, associated by H -bonds. The ions
exist probably in the form [ArSb(OH)$]-. Benzenestibonic
acid is prepd from benzenediazonium chloride and antimony
trioxide in the presence of alkali: Schmidt. Ann, 421, 176,
188 (1920); Ger. pal. 254,421; Chem. Zenir. 1913, I, 345:
Frdl. 11, 1084. From the double comnd of benzenediazoni-
um chloride and antimony trichloride by the action of alkali:
May, J. Chem. Soc. 101, 1033 (1912); U.S. pat. 1,260,707.

Minute crystals from acetic acid, larger diamond-shaped,
glistening crystals from alcohol-chloroform mixture on the
addition of water. Not melted at 250*. dec al higher temps.
Insol in wafer; slightly sol in ale; more sol in acetone, in

3j alcohol + benzene, alcohol + ethei
If sol in warm chloroform or amyl ace
*of sodium hydroxide, sodium car bo
*' 1078. Benzenesulfonic Acid. C
4 C 45.567o, H 3.827., O 30.35%,
a Made by treating benzene with f
•f rnann-Wieland, Praxis des organiser
Kter. Berlin. 40lh ed., 1961) p 168.
A Sesquihydrate, deliquescent pla
jWhen anhydrous mp 50-51*. also r
S25" = 2 X 10"'. Freely sol in v
J benzene; insol in ether, carbon dis
3f> Ethyl ester, C,HIOO,S, ethyl ben
^•to slightly yellow, almost odorless I
? Slightly sol in water; misc with a
iether.

t, Sodium salt, CtHsNaO,S, sodiui
im heniosulfonate. Crystals. Sol i

USE: Manuf phenol by fusion
irritant to skin, eyes, mucoi

1079. Benzenesulfonic Anhydrii
£298.33. C 48.317., H 3.38%, O 26

SO2)jO. Prepd by heating benzene
phosphorus pentoxide mixed with
,Am. Chem. Soc. 74, 394 (1952).

Light tan solid, mp 60-85* (softe-
-* crystallized from ether, mp 88-91*
S"uefies upon exposure to air for 2.
iwhen mixed with 90-95% H,O,.

f' USE: In Friedel -Crafts sulfone syi
ition reactions.

$' 1080. Benzencsulfonyl Chloridi
.̂ 'ride; benzenesulfonic (acid) chlori-
£176.62. C 40.80%. H 2.857.. C

18.15%. Prepd from benzene an
from the sodium salt of benzenes
POCL3: R. Adams, C. S. Marvel, c

;ed., 1964) p 84; H. T. Clarke el a!

; Colorless, oily liquid. d|| 1.384
P>Pwo 251-252* (decompn); bplgi)
fand stable toward cold water; so)

1081. 1,2,4-Benzenetriol. Hy<
oxyquinol. C(H(O,: mol wt 126.1
38.06%. Prepd by hydrolysis of il
nethanol, the triacetate being forn

hydride on quinone: Vliel, Org
1941) p 317.

iMonoclinic prismatic leaflets fr.
in water, alcohol, ether, eth>

iform, carbon disulfide. ligr<
h<Trimethyl ether, C,H,,Oj. bp T

,Triacetate, C|,Hl2Ot, needles fr
'leadily hydrolyzed by acids or :i
[.USE: In gas analysis; 1.2,4-ben

[ as good an absorbent for ox
1082. Benzestrol. 4.4'-(1,2

bifphenol; 3-ethyl-2.4-
ne; Octofollin: Ocestrol; Chemc

1298.41. C 80.497.. H 8.78%. O
isiblc. The compound acceptt

Page 166 Consult the cross index before using this section.



Ethylbenzylaniline 3728
istrics and arts, renders it cnlir
.1 beverage. The most comn
lone or in combination, are the fj

i prior. Aldchol. amyl alcohol,
'I. benzene, castor oil. acetone,.r
.ijmium iodide, pyridine bases,]
yl phlhalate. h'onnula I a
hoi added to 100 gal of 95%'jj

: benzene added to 100 gal of 95
la .I/I contains 5 gal comme
.lins 0.5 gal pyridine bases, forma
la I.1A 10 gal ethyl ether, farmill
.eione and I gal kerosene, formuu
i. fiirrnula 2.1A 10 gal acetone//"
iirmula 2NA 1 gal gasoline, fo
nula .12 5 gal ethyl ether. /
•mula .15.-I 5 gal ethyl acetate,-/
• hlhulalc: formula 44 contains^
nal permissible formulas are'
ons *Vo. 3. Formulae for Complet^
tlcohnl. published by the r ~
Justrial Alcohol. Rcprinled'ilii
Chemistry.

nits, particularly mcthanol. may.i
inploms caused by ingcslion and

I'jhanmtiine: monoelhylaminS
10! wi 45.OK. C 53.2X%, H '
I'repn from cihylioilidc + liq an
'hvm. Sor. 69. 836 (l')47); fn
s i-f ul.. U.S. pal. 2,609,394

. U.S. pin. 3,022,349 (1962 W
. ^nmoiiia odor; strt>ng alkaline rjg

Solidif -80*. Miscible wittj
tightly c/o.vcf/ and in cold pit
kg, II. r. Smylh et al.. Arch.'fi

I') 54).
, I I , N . I I C I . crystals from
>2. Soluble in 0.4 part watery I
n chloroform or acetone,
wv// clo\cfl.
J . H I , hygroscopic crystals,
water or alcohol. Practically';'
ci'p well floxcd and protected J _
mimcrcial prepn is a 5% solnV
tilyne. ~t
i l s t ry ; .stabilizer for rubber lat<
. iiiLxlicinals; in oil refining:"tn^
I r r i t a t i n g lo skin, mucous I

c as a sclerosing agent.
xibcn/.oatc. 4-Aininnbenioicf
lericainc: Ancsihesin: AnestK
ralhesin. C,HMNO2: mol wt-l|
s.4X%. O 19.37%. l>repd by th*
v/oie acid: Salkowski, Ber.
•1cyer. Ann. 320, 135 (19P?
itrobenzoatc: Limpricht,

L. Cohen, Org. Syn. coll..*!
ndustrial practice the reducin'
tier in the presence of a.y'
iplion: S. L. Ali in Analytit
• I. 12, K. Florey, Ed. (/
73-104.

I almond oil or olive oil. Also sol in dil acids. pK.
PM*.

kTHERAP CAT: Topical anesthetic.
ITHEHAP CAT (VET): Local (usually surface) anesthetic.
'3720. .V-Ethyla.-nphetamine. H-Ethyl-a-methylbenzene-

anamine; N-tthyl-a-methylpheneihylaminc; N-elhyl-u-
coylisopropylamine; 2-ethylamino-1 -phenylpropane;

Jparthrol; Apelinil. C..H.,N; mol wt 163.25. C 80.92%,
J 10.50%, N 8.58%. Prepn: Keil. Dobke. Ger. pat. 767,263
S932 to Theodor H. Temmler); Leonard el al., J. Am.

an. Soc. 80, 4858 (1958). Separation of isomers: Brit.
. J14.339 (1959 to Sterling Drug).

104.5-106'. «2
U' 1.4986.

orm hydrochloridc. CnHnON. mp 154-I56V (a]|,'
„ «7.r (c = 2 in water).

hydrochloridc. C.^luCIN. mp I55-156'. [ajfj
^ ~ ? in walcr'-«<.' This is a controlled substance (stimulant) listed in

U.S. Code of Federal Regulations. Title 21 Part 1308.11
~

P CAT: Anorexic.

Ethyl Amyl Kctone. S-Mtthvl-3-htpianone; amyl
ketone; EAK. C,H16O: mol wt U8.21. C 74.94%. H

«%. O 12.48%. Review: Buller, Ind. & Eng. Chem. 48,
» (1956).

CHjCHjCHCHjCOCHjCItj

CH

. Mild fruity odor. dS 0.820-0.824. One gallon
6-*3 Ibs at 20'. bp,w 157-162'. Flash pt 59* (I38'F).
wion rate 0.3 (n-butyl acetate = 1.0). nj? 1.4195.

miscible with water. Compatible wilh alcohols, ke-
^hers, many other organic solvents.
Solvent for nitrocellulose -alkyd. nitrocellulose-male-
"inyl resins. Caution: Narcotic in high concns.
Ethylaniline. N-Ethytbcmcnomint; clhylphenyl-

C,H,,N; mol wt 121.18. C 79.29%, H 9.15%. N
Produced by heating aniline hydrochloride and

»t 180*.

. ether, nip KX-90'. Stable;}
• lit 2500 ml water, 5 ml a
4 ml clhcr. ami in 30 to

' ""'"active liquid; rapidly becomes brown on exposure
* *nd air. Aniline-like odor. d§ 0.958. bp 204.5*.

w 80*. mp —63.5'. nj? 1.5559. Insol in water;
. ale, ether and many other organic solvents.
'closed and protected from light. LOM orally in rals:

E%lb«nzene. C,H,^ mol wt 106.16. C 90.50%.
L :«H,C,H.. Prepn from acetophenone: Clemmen -

'• 1838 (1913); Gattermann -Wieland, Praxis des
Chemikers (de Gruyler, Berlin, 40th ed.. I960
Huang-Minlon modification of Wolff-Kishner

A. I. Vogel, Practical Organic Chemistry (Long-
i^"!" I959) P 5I6- Phy*""1 properties: L. C.
I" "I- J. Am. Chem. Soc. 68, 1130 (1946). Manuf:

.JCj? * Clark's Industrial Chemicals. F. A. Lowen-
*i"l«r« oran- Ed'- (Wiley-Interscience, New York,
aw iV5' PP 365-370. Toxicity: H. F. Smylh el al.
^Jjt Assoc J. 23, 95 (1962).
p* "quid; Hammable. d§ 0.866. bp 136.25'. mp
•«»$ V4932' "«" P«."'<*«1 C"P= 64'F (18'C)- ' ">sol m Wa,cr; „,),;,. Wj,n tne usual organic «>l-

» Or»«y in rats: 5.46 g/kg (Smylh).

Caution: Irritating to eyes. skin, mucous membranes, and.
in high concns. narcotic.

USE: For conversion lo styrene monomer; as resin solvent.
3724. Ethylbenxhydramine. 2-(Dipn«iy(mrihiuy)-iV,,v.

ditlhyltthanamint; 2-(benzhydryloxy)triclhylamine; 0-di-
cthylaminoelhyl benzhydryl ether; 2-(benzhydryloxy)-N,/V-
diethylethylamine; benzhydryl 2-dieihylaminoethyl ether;
etanautine. C^HjjNO; mol wt 283.40. C 80.52%, H 8.89%,
N 4.94%. O 5.65%. Prepn: Martin el al. U.S. pal. 2,397,-
799 (1946 to Gcigy): Rieveschl. U.S. pat. 2,421,714 (1947 to
Parke, Davis).

CM — fXll.ai, — N• • \
C.ll,

bp015 140-142'.
Hyilrochloridc. C,,H2tCINO. ^nlipardin. Rigidyl. Prisms

from alcohol -V ethyl acetate, mp 140*. Bitter taste. Freely
sol in water: sol in alcohol, acetone, chloroform: very slight -
ly sol in benzene, ether. pH of 1% aq soln about 5.5.

Methyl iodide. C20Hj,INO, Ktvniin, Metrtipin. A quater-
nary ammonium dcriv of the base covered in the Geigy pat.

THKRAP CAT: Hydrochloride as untiparkinsonian; methyl
iodide as anlicholinergic.

3725. Elhyl Bcnzoate. »<n;oic acid ethyl ester. C,H,0O,;
mol wt 150.17. C 71.98%. H 6.71%, O 21.31%. C6H,COO-
C2HS.

Colorless, clear, refractive liq; aromatic odor; vapors cause
cough. dj$ 1.050. bp 211-213'. mp -34'. n{? 1.506.
Almost insol in water: miscible with alcohol, chloroform,
ether, petr ether. LDM orally in rats: 6.48 g/kg. Smyth el
al.. Arch. Ind. Hyg. Occup. Med. 10, 61 (1954).

USE: In perfumery under the name Essence de Niobe; in
manuf of I'eau d'Espagne; artificial fruit essence.

3726. Ethyl Benzoylacetate. 0-Oxobtni.eiiepropanoic
acid ethyl ester. CnH^O,; mol wt 192.21. C 68.73%, H
6.29%. O 24.97%. C4HsCOCH2COOCjH5.

Liquid; pleasant odor; becomes yellow on exposure to air
and light, d" 1.122. bp 265-270* with decompn. Volatile
with steam. n§ 1.5338. Insol in water; miscible with alco-
hol, ether. Keep protected from air and tight.

3727. a-Ethylbenzyl Alcohol. a-Ethylbenzenemethanol;
u-elhylbenzyl alcohol; 1-phcnyl-1-propanol; I-phenylprop-
yl alcohol; ethyl phenyl carbinol; a-hydroxypropylbenzene;
SH 261; Ejibil; Livonal; Phenycholon; Phenicol; Phenychol;
Fenicol; Felicur; Felilrope. C,H,,O; mol wt 136.19. C
79.37%, H 8.88%. O 11.75%. Prepd from benzaldehyde or
from ethyl phenyl ketone: Norris, Cortese, J. Am. Chem.
Soc. 49, 2640 (1927).

Oily liquid. Weak, ester-like odor. Sweetish, slightly irri-
fating taste. bp,w 219*; bp,s 10T; bp, 78". d}5 0.9915. ntf
1.5169. uv max (methanol): 250, 260 nm (< 173, 114). Misc
wilh methanol, ethanol. ether, benzene, toluene, olive oil.
LDn orally in rats: 1.6 ml/kg, O. Line! el al., Anneimitlel-
Forxh. 12, 347 (1962).

USE: As heat transfer medium; in perfumery.
THERAP CAT: Choleretic.
3728. Ethylbenzylaniline. N-Ethyt-N-phenylbenteneme-

ihttnamine; N-ethyl-N-phenylbeniytamine. C^HpN; mol wi
211.29. C 85.26%. H 8.11%, N 6.63%. Prepn: Martin.
MacQueen, U.S. pal- 1.887.772 (1933 to Dow): Burgstahler.
J. Am. Chem. Soc. 73, 3021 (1951).

Consult the cross index btfurt using this section. Page 595



6119 Minaprine

I
I

isoln: N. K. Hurl el al. Heterocycles 7, 265 (1977). Slruc-
lure: Adams. Jones. J. Am. Chetn. Soc. 69, 1803 (1947).
Synthesis: Adams, Johnson, ibid. 71, 70S (1949). Identity of
mimosine and leucenol: Kleipool, Wibaul, Rec. Trot. Chim,
69, 37 (1950); Wibaul, Schuhmacher. ibid. 71, 1017 (1952).
Crystal structure: A. Mostad el al., Ada Chem. Scand. 27,
164 (1973). Shown to cause inhibition of hair growth and
loss of hair in mice: Crounse el al.. Nature 194, 694 (1962).
Explanation of the toxicity in animals: J. F. Thompson el
al.. Ann. Rev. Biochtm. 38, 137 (1969).

d/-Form. crystals from water, mp 235-236*. Slightly sol
in water, much less sol in methanol and ethanol; practically
tnsol in the higher alcohols, in dioxane, ethyl acetate, ether,
benzene, chloroform, glacial acetic acid, pyridinc, Cellosolve.
Sol in dil acids or bases and may be recovered from these
solns by adjusting the pH so I hat it is just acid to bromcre-
sol green, uv max: 282 nm (log < 4.23).

d/-Hemihydrate. cryslals, darkens at 215-226*. mp 227-
228'.

/-Form, crystals from water, mp 225*. [o]J,J —20".
Hydrochloride. C^r^ClNjOj, dec 175*, sol in walcr.
Hydrobromide. CjHuBrNjO,. dec 179.5*. sol in water.
USE: Depilatory agent. Hcgarly el al.. Ausi. J. Agr. Rex. 15,

153 (1964). C.A. 60, I6405c (1964).

6119. Minaprine. N~(4-Methyl-6-phenyl-3-pyridazin-
yl)-4~morphol in eel liana mi ne; 4-f2-[(4-methyl'6~itliviiyI-3-
pvridaiinyl)amino]elavl]murphuline. CpHjjNjO; mol wi
298.40. C 68.43%, H 7.43%, N 18.78%, O 5.36%. 1'repn: H.
Labor! 1, Ger. pat. 2.229.215; idem. U.S. pat. 4,169.158
(1973. 1979 to Centre Etudes Exper. Clin. Physio-Biologic);
C.-G. Wcrmuth, A. Exingcr, Agre-aologie 13, 285 (1972).
Pharmacology: H. Laborit el al.. ibid. 291. Metabolism of
"C-minaprinc: A. G. Rico el al.. J. Pharmacol. 9, 170
(1978). Pharmacokinetics: J. P. Jeanniot el al., ibid. 169.
Clinical evaluation: A. Garcia-Maffla. M. II. dc Garcia.
Pharmaiherapcuiica 2. 265 (1979). Pharmacological evalua-
tion in depression: K. Ui/.iirc el al.. Anneimittcl'Fontch. 32,
824 (1982). Toxicologic sludy: A. G. Ma/.urc el al.. Axrvs-
sologie 13, 319 (1972).

XHCH.CH.— K

Fine buff-colored needles from isopropanol. mp 122*.
Insol in water. Slighlly sol in cold ethanol. sol in hoi etha-
nol, chloroform.

Dihydrochloridc. CnHj<CI,N4O, Agr 1240. Ctt-.100.1S,
Rranlur. Cantor. Crystals from abs ethanol. mp 182*.

THEKAP CAT: Psycholropic. • -
6120. Mineral Spirits. Petroleum spirits: white spirits:

turpentine substitutes. Name applied to various types of
hydrocarbon solvents, primarily petroleum distillates, which
have flash points above 10CTF (38*C) and distillation ranges
between 300*F (149*C) and 4I5*F (2I3*C). See: A.S.T.M.
Standard Specifications D 235-83, 71 -73 (1983).

Type I, Sloddard solvent. Tersofve 5. Varsol I. Regular
mineral spirits. Clear liquid. Flash pi (min): 38*C (10CTF).
djj-} 0.754-0.820. Distillation range: initial bp (min). 149*C
(300*F); 50% recovered (max). I82*C (360*F); dry pt (max).
208*C (407*F).

Type II. High flash point mineral spirits. Flash pt (min):
60*C (140*F). d'll 0.768-0.820. Distillation range: initial
bp (min). 177*C' (350*F): 50% recovered (max). I96*C
(385*F); dry pi (max). 21 I*C (412'F).

Type I I I . Odorless mineral spirits. Flash pt (min): 38*C
(IOO*F). dj|j 0.775 (max). Distillation range: initial bp
(min), 149*C (300*F); 50% recovered (max), 196*C (385*F);
dry pt (max), 213*C (4I5*F).

Type IV, Texsolve S-2, Vartol 3. Low dry point mineral
spirits. Flash pt (min): 38*C (IOO*F). djj;{ 0.754-0.800.
Distillation range: initial bp (min), 149*C (300*F); 50%
recovered (max), 174*C (345'F); dry pt (max), 185*C (365*F).

USE: Solvent; paint thinner. In the coalings and dry
cleaning industries.

6121. Minocycline. 4,7-His(dimethylamina)-l,4,4a,S,.
Sa,6.11,l2a-nctahydro-3,10,l2.l2a-letrahydroxy-l,ll-dioxo-
2-naphthacenecarboxamide: 7-dimelhylamino-6-demelhy|.
6-deoxytetracycline; Minocyn. CuH,7NjO,; mol wt 457.49.
C 60.38%, H 5.95%, N 9.18%, O 24.48%. Semi-synlhetic
antibiotic effective against letracycline-resistant slaphylo-
cocci. Prepn: Boothe, Petisi, U.S. pats. 3,148,212 and
3,226,436 (1964 and 1965 lo Am. Cyanamid). Synthesis:
Marlell, Booths, J. Med. Chem. 10, 44 (1967); Church c» al..
J. Org. Chem. 36, 723 (1971); Bernard! el al., Farmaco Ed.
Sci. 30, 736 (1975). Activity data: Kradolfer el al.. Aniimi-
crob. Ag. Chemother. 1966, 359. Metabolism: Kelly, Kane-
gis, Toxicol. Appl. Pharmacol. 11, 171 (1967). Toxichy stud-
ies: Noble el al. ibid. 128. Clinical evaluation: Frisk,
Tunevall. Anlimicrob. Ag. Chemolher. 1968, 335; Cap pel,
Klastcrsky. Curr. Ther. Res. 13, 227 (1971). Comprehensive
description: V. Zbinovsky, G. P. Chrekian in Analytical
Profiles of Drug Substances vol. 6, K. Florey, Ed. (Academic
Press, New York, 1977) pp 323-339.

Bright yellow-orange amorphous solid. [»]" — I66*(c =
0.524). u v m a x (O.IJV HCI): 352. 263 nm (log t 4.16. 4.23);
(O.IAT NaOH): 380. 243 nm (log ( 4.30. 4.38).

Hydrochloride. CjjH^CINjO,. Mintn-in. Klitminyi-in,
Minomycin, Vectrin. Yellow crystalline powder. Slightly
hygroscopic: sensitive to light and to surface oxidation.

THI'KAI' CAT: Antibacterial.

6122. Minoxidil . r t - f l - I ' iper id in \D-2 .4 -pyr i>nid ined i -
a mine 3-tixidc: 6~amint>-l.2-diltydro-l-hydr<ixy-2-iniiiio-4.
piperidinopyrimidinr: 2.3 -dihydro-3 -hydroxy -2-imin«-6-
(1 -piperidinyl)-4-pyrimidiiiiimine; 2.4-diamino-6-piperidi-
nopyrintidinc 3-oxide: 6-pipcridino-2.4-diaminopyrimidine
3-oxide: PDP: U-10.858: Alopcxil: Alostil; Lonilen: Lono-
lox; Minoximcn: Prexidil; Rcgaine; Rogainc; Tricoxiilil. C9-
H1SNSO; mol wi 209.25. C 51.66%. H 7.22%. N 33.47%, O
7.65%. Prepn: Nclh. pat. Appl. 6.615,385; W. C. Anlhony
el at.. U.S. pat. 3,382.247 (1967. 1968 both lo Upjohn); J.
M. McCall el al.. J. Org. Chum. 40. 3304 (1975). Sec also W.
C. Anlhony. U.S. pat. 3,644,364 (1972 lo Upjohn). Metab-
olism: R. C. Thomas el al.. J. Pharm. Sci. 64. 1360 (1975).
Pharmacology and pharmacokineiics: D. T. Lowcnthal el
al.. J. Clin. Pharmacol. 18, 500 (1978). Percutaneous ab-
sorption and excretion: T. J. Franz, Arch. Dcrmotol. 121,
203 (1985). Clinical studies: O. Andersson. R. Sivertsson,
Ada Med. Scand. 205, 213 (1979): M. Moser. Admn. Car-
dial. 26, 38 (1979). Clinical trial in early male pattern bald-
ness: E. A. Olsen er at.. J. Am. Acad. Dermaiol. 13, 185
(1985). Toxicology: R. G. Carlson. E. S. Feenstra. ToxicoL
Appl. Pharmacol. 39, 1 (1977). Review of pharmacology and
therapeutic use: V. M. Campcse. Drugs 22, 257-278 (1981).
Review of topical application in baldness: E. Novak fl at,
Int. J. Dermaiol. 24, 82 (1985). Comprehensive description:
D. K. J. Gorucki in Analytical Profiles of Drug Substances
vol. 17, K. Florey. Ed. (Academic Press. New York. 1988)
I8S-219.

:SB Crystals from methanol -ai
"fifil* (Anthony, 1972). pKa

'2i261. 285 nm (< 35210, 11210
^?280 nm (« 26350, 23850); (0.0
5_(e 36100, 11400, 12040). So
»7J, methanol 44, ethanol 29,
^oxide 6.5, water 2.2. chlorofi
_£^(cetate < 0.5, diethyl ether <
3**"<O.S. LDM in rats, mice 0
Teenstra).

THERAT CAT: Anlihypertem

Miocamycin. C45I
. 18%. H 7.97%, N 1.56%, C

fderiv of midecamycin A,. I
74 124087 (1974 lo Mi

moto fi al.. J. Aniibiot. 29, .'
hem. i-eiicrs 1978, 1293. P
es of crystalline and non-cr

aL. Chem. Pharm. Bull. 29
'VO antibacterial activity: K.
t 436 (1981). Metabolisn

Bull. 29, 2413 (198
studies: U. Shibala et al., Jaf
CA. 96, 6263lx (1982). Lal

'studies: Y. Toyonuga el al..
'2l6y (1983). Mulagcnicily si

•£Aniibiot. 34, 443 (1981) .

16124. Mipafox. A'./V-H
nidic jluoride; ,V.,N"-rfiiw.

bis(isopropylainino)fluo
XV. C.H16FN,OP: i
F 10.43%. N 15.38%

ad et al.. Brit. pal. 688.7
. Sot 1956, 3796.

ystals. mp 65*.
ISE: Insecticide. Coutiim:r

EJ6125. Miraculin. Tasic-i
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«8.7 Napha/.oline
isoln procedures is a mixture of al IcaM three compounds..
Structure: Wiesner, Valenla, h'orl.whr. <'hfm. Orj{. \uluni.
16, 53 (1958). Related slereochemical studies: Okamolo cl
ui. Chem. Pharm. Hull. 13, 1270(1963). Total synthesis of
racemic napelline: Wiesner el al.. Can. J. Chem. 52, 2353,
2355 (1974); S. P. Sclhi cl at., ibid. 58, 1889 (19KO).

CH3CH2

OH

Rectangular plates from ether 4 petr ether.
Hydrochloride, CjjH^CJNOj, solvaled crystals, dec 200-

222*. [a]g -93.9" (c ** 5). Sol in water.
6287. Naphazoline. 4,5-l)ihydro-2-<l-naphtliaIenyl-

methyl)-lH-imidazolt; 2-(l-naphthylmethyl)imidazolint.
C,4H14N2; mol wt 210.27. C 79.977., H 6.7l7o. N 13.32%.
o-Adrenergic agonist. Prepd by reacting the acetic acid
anhydride of naphthoimidic acid with ethylenediamine: U.S.
pat. 2,161,938 (1939); by reacting naphthyllhioacelamidc
wilh ethylenediamine: Dan. pat. 62,889 (1944), C.A. 40,
4396 (1946). Toxicity data: }. Gylfe cl al.. Fed. Pnx. 9, 280
(1950).

Hydrochloride. CUH1$CIN,, Ak-Con. Clcra. Cnldan,
tvaphcwi, jViaco/, Opcon. /Vrriiic' hydrtKhloride, Rhinantin.
Khinuperd, Sanorin, Sanorin-Spufa. Slriclylon, Vasucon.
Bitter crystals, mp 255-260*. Freely sol in water (40 g dis-
solve in 100 ml) and in alcohol. Slightly sol in chloroform.
Insol in benzene, ether. A 1% aq solii has a pH of about 6.2.
LDM s.c. in rats: 385 mg/kg (Gylfe).

THERAI' CAT: Adrenergic (vasoconstrictor); dccongesiant.
6288. Naphthacene. Tclraccnc; 2.3-bcnzanlhraccnc:

rubenc; chrysogen. CltH,,; mol wi 228.28. C 94.707-;., H
5.30%. Occurs in coal tar. Contaminates commercial an-
thracene to which it imparts a yellow color. Isoln: Cook i't
al., Proc. Roy. Soc. London Hill , 455 (1932). Isoln from
crude anthracene by chromalography: Winterstein vl al.. 7,.
Physiol. Chem. 230, 159 (1934). Synthesis by condensing
succinic acid and phlhalic anhydride in the presence of sodi-
um acetate: Gabriel. Michael. Her. 10. 1559, 2207 (l«77):
11, 1682 (1878); Roser. Her. 17. 2744 (1884); Nalhanson.
Ber. 26, 2582 (1893): Gabriel, Leupold. BIT. 31, 1159. 1272
(1898); Wanag. Ber. 70, 274 (1937): from I-nuphlhol and
phlhalic anhydride: Deichlcr, Weizmann. Ber. 36, 547, 719
(1903); Gcr. pal. 298,345 (1916); from 1.5-dihydroxynaph-
thalene and phlhalic anhydride: Benlley el al., J. Chem. Soc.
91, 4 1 ] , 1588 (1907); from lelralin and phlhalic anhydride:
Schroetcr. Ber. 54, 2242 (1921); Ger. pat. 346,673 (1918); c/.
Fieser, J. Am. Chem. Soc. 53, 2329 (1931). Other syntheses:
Coulson, J. Chem. Soc. 1935, 77; Weizmann el al.. ibid. 1939,
398.

Orange leaflets from xylene. d 1.35. Sublimes in vacua
mp 341* (open capillary tube), mp 3ST (copper block).
Absorption spectrum: Clar, Ber. 69, 607 (1936). Fluores-
cence maxima: Krishman, Scshan. Z. Krist. 89, 538 (1934).

Difficultly sol in most solvents. Solns show slight given
fliioresence in daylight. Ones not form a picraie.

6289. Naphthalene. Naphihalin: naphllicne; tar cmn.
phor. C10II,: mol wt 128.16. C "3.71":. II b.2«r-;. M,,M
abundant single constituent of coal tar. Dry coal lar con.
tains about 117". Crystallizes from the middle or "carbolj,.
oil" fraction of the distilled tar. Purified by hot pressing,
which may be followed by washing wilh H2SO4. NaOli, and
water, then by fractional distillation or by sublimation.
Manuf: Faith, Kcycs & Clark's Industrial Chemicals, F. /^.
Lowenheim, M. K. Moran, Eds. (Wiley-Inlerscience, New
York, 41 h ed., 1975) pp 556-562. Review: R. M. Gaydos in
Kirk-Othmer Encyclopedia of Chemical Technology vol. is
(Wiley-Inlerscience, New York, 3rd ed., 1981) pp 698-719.

Monoclinic prismatic plates from ether or by sublimation;
also sold as while scales, powder, balls, or cakes, mp 80.2'.
Odor of moth balls. Volatilizes appreciably at room lenip
dj° 1.162. dj"° 0.9628. Sublimes appreciably at temps above
mp; volatile with steam. bp1M 217.9"; bp ,̂, 193.2"; bp
I67.T; bp100 145.5"; bpM 130.2"; bp,,, 119.3"; bpw 101.7"; brT
85.8". Flash pi, open cup 174'F (79"C); closed cup I90"p
(88"C). Autoignilion Icmp 1053"F (567"C). nj™ 1.58212.
Purple fluorescence in Hg light (pelr ether soln). Uhraviolet
absorption: Several characteristic bands between 217.5 and
320 nm in hexane. Insol in water. One gram dissolves in 13
ml mclhanol or elhanol. in 3.5 ml benzene or toluene, in g
ml olive oil or turpentine, in 2 ml chloroform or carbon
telrachloridc, in 1.2 ml carbon disulfide. Very sol in ether,
hydronaphthalcnes, in fixed and volatile oils.

Human Toxicily: Poisoning may occur by ingestion of
large doses, inhalation, or skin absorption. Symptom* and
signs: nausea, vomiting, headache, diaphoresis, hcmaturia,
hemolytic anemia, fever, hepatic necrosis, convulsions,
coma. Clinical Toxicology of Commercial Products, R. £
Gosselin cl al., Eds. (Williams & Wilkins. Baltimore. 4ih ed.,
1976) Section I I I . pp 242-246.

USK: Manuf phlhalic and anlhranilic acids which arc used
in making indigo, indanlhrene, and iriphcnylmclhanc dyes.
Manuf of hydroxyl (naphlhols), amino (naphihylamines),
sulfonic acid and similar compds used in the dye industries.
Munuf of synthetic resins, celluloid, lampblack, smokeless
powder. Manuf of hydronaphthalcnes (Telralin, Decalin)
which arc used as solvenis, in lubricants, and in motor fuels.
The use of naphthalene as a moth repellent and insecticide is
decreasing due to Ihc introduction of chlorinated compds
such as /j-dichlorobenzenc.

T I I K K A I ' CAT: Has been used »s antiseptic (topical and in-
testinal): anthclniimic (C'estodes).

I I I K K A I ' CAT <vin >: Has been used in dusting powders, as an
insecticide and internally as an intestinal antiseptic and ver-
micide.

6290. 1-Naphthalencacctic Acid. a-Naphihalencacetic
acid: naphlhylaeelic acid; NAA: Fruiione-N; Phyomone;
Planofix: Ronionc; Tre-IIold. C,,IIIOO,; mol wi 186.20. C
77.40%. H 5.41%. O 17.18%. Prepn from naphthalene +
chloroacclic acid: Ogata. Ishiguro. J. Am. Chem. Soc. 72,
4302 (1950): Souihwick el al.. ibid. 76. 754 (1954); U.S. pat.
2.655,531 (1953 to FMC): from naphlhylacelonitri le:
Wenner. U.S. pal. 2.489.348 (1949 10 HoHniunn-La Roche);
J. Org. Client. 15, 548 (1950). Activity: F. E. Gardiner a
al.. Science 90, 208 (1939). Crystal structure: S. S. Rajan,
Ada Crystallogr. H34, 998 (1978).

in water al 17": 0..1X g/ l . I.DM
"•'• ' • G, W. Ifciiley. J. I.. White, Resi,

i:St: I'lanl growth regulator.

6291. 1,8-N'aphfhaIcncdiami
~TLlene. C10H)0N,: mol wi 158.21
^|7.71%. I'repd by reducing I

^£ phosphorus triiodide: Meyer, ^

j£Crystals from dil ale, mp 66
ff ,jjMl.l265. Sublimable. Turns
*"jn alcohol or ether; slightly sol i

Dihydrochloride, C^HuC^Nj
i, USE: Anlioxidanl for lubricali
fnium and nitriles.

'6292. 1,6-Naphthalenedisulfn
g'jH.OjS,; mol wt 288.30. C4I
*22 24%. Prepn: Fierz-David. I
|n34 (1923).

ICryslals. Very sol in water;
nsol in elher.
v'6293. 2,6-Naphthalenedisuh
lacid. C^H.OjSj; mol wt 288.
3.30%, S 22.247o. Prepn: 1-

Acia 28, 257 (1945).

jrDeliqucsc crystals. Very sol i>
ol in elher.

;6294. 2,7-Naphlhalcnedisult
ES-acid. C,0HKO,,S,: mol wi 288.
|33.30%, S 22.24%. Prepn fro

Fier/.-David. Blangey. !•
•emisiry (Interscience, New Y>

Very dcliquesc crystals. Very
lly insol in elher.

ISE: In dye chemistry.

• 6295. 1-Naphlhalencsulfonic
nic acid. C,tH,OjS: mol wt 2>

>:23.057o. S 15.407*. Made by si
l 0".

Needles from water, mp 134.5-135.5*. Sol in about 30
parts alcohol: freely sol in acetone, ether, chloroform. Soly

ysuls. mp 90" (dihydrate).
L (lightly in ether.
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7054 Fentaborant(9)

•

I

gioides (L.) Pers.. Labialut. Habit. Canada to Florida and
wesl lo Nebraska. Cun.v/i'r. Volatile- oil (1%), hi Her prin-
ciples, tannin. '

1 M K K A I * CA'I: Diaphoretic, cninicnugogiie.
7054. P«ntaboranc(9). Pciilahnron nonahydridc. It,11,;

mol wl 63.17. B 85.64?-!.. 11 14.36%. I'rcpd from diborane:
Stock, Malhing. Bcr. 6911. 1456 (1936); Schlcsinger. Burg. J.
Am. Chem. Six. S3. 4321 (1931); 55, 4009(1933). Molecular
structure delerminalion by rotalional spectroscopy: D.
Schwoch ft al.. Inorg. Chcm. 16, 3219 (1977). Review of
toxicily: see Decaborane(l4). Review: Greenwood in Com-
prehensive Inorganic Chemistry vol. 1, }. C. Bailar, Jr. ft al.,
Eds. (Pcrgamon Press. Oxford, 1973) pp 792-801.

Liquid, mp -46.6*; bp 60*. dj 0.61; vp 66 mm Hg al 0'.
Dec very slowly al ISO". Ignites spontaneously in air. Hy-
drolyzes in water after long healing. Reacts with ammonia
to form a diammoniaie.

7055. PentaboraneOD. Dihydropcntaborane(9); penta-
boron undecahydride. BjH,,; mol wl 65.19. B 82.99%, H
17.01%. I'rcpd from diborane: Burg, Schlcsinger, J. Am.
Chem. Soc. 55, 4009 (1933).

Liquid, mp —123*. bp 63*; bpM 0*. Unstable. When
healed or allowed to stand for long periods of time, it pro-
duces diborane, letraborane, hydrogen, penlaborane, deca-
borane and brown nonvolatile liqs and solids. Ignites spon-
taneously in air. Hydrolyzes in water lo boric acid and
hydrogen. Reacts with ammonia lo form a lelraammoniale.

7056. Pentabromoacelone. l.l.l.3,3-l'entabromo-2-pro-
panont. C,HBrsO; mol wl 452.62. C 7.96%. H 0.22%, Br
88.28%, O 3.53%. CBrjCOCHBr,. Prepd by the addition of
12 parts bromine to 1 part acetone: Mulder. Jahresbericht
iiber die Fortschriite der Chemie 1864, 330.

Orihorhombic needles or prisms from alcohol or ether.
Penetrating odor, mp 76* (sublimes above mp). Volatile
with steam. Practically insol in water. Freely sol in organic
solvents. Forms bromoform under the influence of alkalies.

7057. Pentacenc. Bcnzo[b]naphthaccne: 2,3.6.7-diben-
zoanlhrucene; /in-naphthoanthracene. C22HM; mol wt
278.35. C 94.937o. H 5.07%. Synthesis from m-xylcne or
from 4-benzyl-l,3-dimethylben/.cnc and benzoyl chloride in
presence of aluminum chloride or from lercphlhulyl cllloride
and o-tolylmagnesium bromide: Clar, John. Her. 62, 940
(1929); 63, 2967 (1930); 64, 9R1 (1931). Synthesis hy reduc-
tion of 6,13-pentncenequinone: Bruckner of at.. Tetrahedron
Letters 1960, no. I. 5; Bruckner. Tomas/., Ada Chirn. Acad.
Sci. Hung. 28(4). 405 (1961). Structure: Campbcll ct al..
Ada Crysf. 14, 70S (1961).

Deep blue needles with violet luster from hot niirobcn/.-
cnc. Sublimes in CO, stream under reduced pressure at
about 300" (Clar. John. Inc. cit.). In presence of air dec
above 300". Practically insol in water; sparingly sol in or-
ganic solvents.

Note: Anthracene (3 linear rings) is colorless; naphthaccnc
(4 linear rings) is orange: pcnlaccne (5 linear rings) is blue:
hexacene (6 linear rings) is green.

7058. Pcntachloroethanc. Pentalin. C,HCI,: mol wl
202.31. C 11.87%. H 0.50%. Cl 87.63%. CCIjCHCI,. Tox-
icily data: C. S. Barsoum. K. Saad. Quart. J. Pharm. Phar-
macol. 7. 205 (1934).

Liquid; chloroform-like odor, dj5 1.6712: bp 161-162*.
mp —29*. n/,* I.5OS4. Insol in walcr. Misciblc with alco-
hol, ether. MLD (mg/kg) in dogs: 4750 orally; 100 i.v.; in
rabbits: 700 s.c. (Barsoum. Saad).

Caution: Irritant; narcotic.
7059. Pentachlorophenol. Penia: PCP: penchlorol; San-

tophen 20. C,HCI5O; mol wt 266.35. C 27.05%. H 0.38%.
Cl 66.56%, O 6.017». Prepd by I he chlorination of phenol in
I he presence of a catalyst.

C»

Needle-like crystals, mp 190-191*; bp about 309.j,n,-'
(dec). dj' 1.978. Very pungent odor only when hot. sufc-^
limes in needles. Almost insol in water (8 mg in 100
freely sol in ale, ether; sol in benzene; slightly sol in cold
ether. LD,,, orally in male, female rals: 146, 175 mg
B. Gaines, Toxicol. Appl. Pharmacol. 14, SIS (1969).

Forms a sodium salt, sodium pentachlorophenale; s
pentachhtrttphenoxide, Sanlobrile, Ditwicide ft, which is &/j • '
water. "*\|

USE: Insecticide for termite control; pre-harvest dcfo]ia_ .'
general herbicide. Has been recommended for use in IK? "'•
preservation of wood, wood products, starches, dextrin *
glues. Caution: Ingest ion causes increase then decrease of
respiration, blood pressure, urinary output; fever; increased '
bowel action; motor weakness; collapse with convulsjo
and death. Causes lung, liver, kidney damage; contact der*
malitis. May be absorbed through skin. More toxic '"
organic solvents. Dust causes sneezing. See: Patty's /ndu
trial Hygiene and Toxicology, vol. 2A, G. D. Clayion, F
Clayton, Eds. (Wiley-lnterscience, New York, 1981) ̂
2604-2612. "*-.

7060. Pentacynium Bisdnethyl sulfatc). 4-f2-[(s.c
no-5,5-diphcnylpeHlyl)dimethytamminiio}elliyl]-4-meihfi. '
ntorphnliitium biximcthyl sutfate); A'MS-cyano-S.S-diph-n ~
ylpcn(yl)-/V'.W,W-trimethylcthylcnc-1 -ammoniurn-2-rnor"
pholinium bis(melhyl sulfatc); e(hylcne-l-((S-cyano-S.s.jj"
phenylpenlyl)dimcihylammonium)-(4-inclhylmorpholiniurnj.:
bisCmclhyl sulfalc); pentacyone mesylalc: Prcsidal. C-H "
N,O,S,; mol wt 643.83. C 54.10%. H 7.05%. N 6.53% *o '
22.37%. S 9.96%. Prcpn: Billinghursi, U.S. pal. 2,85l,4a
(1958 lo Burroughs Wellcome). Gangliunic hlocker.

CN
I

Gil.-]

Crystals from clhanol. nip 173-175". Sol in water.
THIiKAP CAT: Arilihypertensivc.

7061. 3-Pcntadccylcatechol. ,l-yv/ji«r/<-< >•;•/
diirt; X-pentadecylpyrttcawchtil; telrahydrourushiol; hydro-
urushiol: dihydrorlicngol: 3-PDC. Cj/ll^Oj. mol wt 320.50
C 78.691/;., H 11.32%. O 9.98%. Consiiiiieni of the irritant
oil of poison ivy {Toxicodcndran rudicunx (L.) Kuntze) and
other Toxicodendron spp. (Anacardiaceoc). Prcpn by hydro-
genation of extracts from fruits of Scmecarpm hcterophylta: '
Backer. Haaek. Kec. Trov. Chim. 57, 225 (WK). Symhesit i
from 2.3-dimclhoxybcnx.aldchydc mid leinidecyl chloride:.
Mason, J. Am. Chcrn. i'oc. 67, I 5 3 K (l<)45): from u-veratnl-
dehyde: Hacker. Haack, loc. erf.; Dawson ct al.. J. Am.
Chem. Soc. 68. 534 (1946): Keil el al.. U.S. pal. 2,451,95$',
(1948): from 2,3-dibcn7.yloxybcn7jildchydc: l.oev, Dawson,
J. Org. Chem. 24, 980 (1959); from furnn dcrivs: Doehme,}.
Am. Chem. Soc. 82, 499 (I960): from caicchol: Hanafusa,
Yukawu. Chem. & Ind. (London) 1961. 23. Criticism of
reported syntheses and synthesis of dimethyl deriv: Byck.
Dawson, J. Org. Chem. 32, 1084 (1967). Total synthesis: E. :
Wcnkcrt et al.. J. Am. Chem. Soc. 105, 2021 (19S3). Evalua- :
lion at diagnostic patch lest: M. V. Diihl ct al.. Arch. Der-
matol. 120, 1022 (1984).

. Penlacrylhritol C

C 34.71":, II 5
Jj),C(CH,a>,. Prep,
ort, J. Am. Chcm. S<*

j;679 (1956 to Hcyden <
Wals from water or hi
aalso reported as 65"
Jifs-160'. Sublimes ii

' CAT: Tranquiliyxr:
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p-Toluenesulfonic Acid 9459

-AJ-piperidino-3-o-toloxyp
hydroxy -•> -o-toloxypropane;
wt 247.33. C 72.84%. H 8.5
Beasley et at.. J. Pharm.

(not claimed): Brit. pat. 889,1
g, U.S. pat. 3.085,938 (1962, 1$
'harmacology: Monacellt, Pali

OH __1 rv-OCH2CHCH2N
\___/

,C1NO,, crystals, dec 136-13^
i water. pH of a 10% aq soln ab
10 heat, but unstable 10 acids 1

mice: 146 ±5.4 mg/kg

S.N.J-Trimethyl-y-phenylbent
:hyl-3-phet>yl-3-p-tolytpropyIamii
,-nyl-l -p-iolylpropane; Pragn"
vi 253.37. C 85.327,, H 9.15'
:l. Stein. Gcr. pat. 925,468 (1955
i. Chwn. 34, 312 (1966). Ph

N. Therapie 15, 119 (1960).

=6HS
CHCH2CHjN(CH3)2

N.HCI, mp 182-184'.
ititihistuminic. untipruritic.

\-tJ-N-meihytglycine; tolrestalin; i
FjNOjS; mol wt 357.35. C-53.78
.1.92%. O 13.437.. S 8.977..
nhibitor. Prepn and pharmacoloj
iat. Appl. 59,596 (1982 to Ay
255 (1984). Prevention of call
Simard-Duquesne et al.. Proc^'i

'185). Kinetics and metabolism
;;/.. Clin. Pharmocol. Ther. 36, '£
i HPLC determn in serum:

Drug Monit. 6, 328 (1984).
cvels in diabetic patients: P. !
liter. 38, 625 (1985).

I
C— NCIIjCOOII

, mp 109-110*.
•nt of diabetic neuropathy.
l-Mtthyt-3-(3-m*thfl-4-[4-(ltril

l>henylJ-l,3,S-triazine-2,4,6(lN,i
<-[4-[p-[(trinuoromethyl)thio]
e-2.4.6(IH,3//.SH)-trione; B
,N,O4S; mol wt 425.38. C 50.8
,S8%. O 15.047.. S 7.54%. ~~*
i-neral prepn: Belg. pat.
. pat. 3,966,725 (1975, 1976 1
as animal growth promotant: .'

xiirn el at.. U.S. pat. 4,219,552 O*j
•ries of articles on efficacy vs < ""
fi ul.. Wirn. Tivriirzll. Monat!

321-340 (1985). Field (rial in sheep: B. Gjerde. O. Helle.
Acia Vei. Stand. 27, 124 (1986): in chickens: H. D. Chap-
man, J. Comp. Path. 97, 21 (1987).

SCF,

mp 194'.
THERAP CAT (VET): Coccidiostat.
9453. o-Tolualdehydc. 2-Methvlbenialdehyde: o-toluyl-

aldehyde. C,H,O; mol wt 120.14. C 79.97%. H 6.71%. O
13.32%. Prepd by reading nitropropane with o-xylyl bro-
mide in (he presence of sodium ethanoate: Hass. Bender.
Org. Syn. 30, 99 (1950).

CKO

Liquid. d{» 1.0386. bp,w 200-202*: bpls 94-96*: bp, 68-
72'. n« 1.5430: n|,» 1.549: n» 1.5423: nj» 1.5650: n{» 1.5798.

9454. o-Toluamide. 2-Mtthylbeniamide. C,HtNO: mol
*t 135.16. C 71.09%. H 6.71%, N 10.367., O 11.84%. Prepd
by reacting o-tolunitrile, hydrogen peroxide. 95% alcohol,
and sodium hydroxide at 40-50": Noller. Org. Syn. coll. vol.
H, 586 (1943). Also prepared by reacting the nitrile with
boron fluoride in dil acetic acid: Hauser, Hoffenberg, J. Org.

20, 1448 (1955).

Crystals from water, mp 144-145*. Very sol in alcohol,
°< water, coned HCI, less sol in ether. Sparingly sol in

Practically insol in cold water.
Caution: Explosive. Keep away from open flame.
"455. Toluene. Methylbeniene; toluol; phenylmethane;

Methacide. C7H,; mol wt 92.13. C 91.257., H 8.757o. Ob-
Jjtned mainly from tar oil. Review of mfg processes: Faith,
yyes & Clark's Industrial Chemicals, F. A. Lowenheim,
£• K. Moran, Eds. (Wiley-Interscience, New York, 4th ed.,
J''5) pp 822-830. Solubility: F. P. Schwarz, Anal. Chem.
'• 10 (1980). Myelotoxic potential: L. Greenburg et al.. J.
*"• Med. Assoc. 118, 573 (1942). Comparison with benzene

BE ,. e'fects on hematopoiests and bone marrow metabolism:
|F " w. Oerard, AMA Arch. Ind. Health 13, 468 (1956). Acute
" (?qli:ity: H- F- Smyth el al., Am. Ind. Hyg. Assoc. J. 30, 470

_.*69). Evaluation of chronic occupational exposure: H.
'al»i el al.. Int. Arch. Occup. Environ. Health 48, 61 (1981).

• !»|tfl'ew; M- c- Hoff in Kirk-Othmer Encyclopedia ofChemi-
**' Technology vol. 23 (Wiley-lntersciencc. New York. 3rd
*d- 1983) pp 246-273.

' ihFlammab!c- refractive liq; benzene-like odor, df 0.866.
r(4P..-95*. bp 110.6*. tiff 1.4967. Flash pt. closed cup: 40*F

•M Sctly in water al ?3-5'C <w/w>: 0.067%. Verytly JQ] jn Water; misc with ale, chloroform, ether, acc-
... glacial acetic acid, carbon disulfide. LDM orally in
* 7.53 g/kg (Smyth).

Narcotic in high concns: E. Browning, Toxicity

and Metabolism of Industrial Solvents (Elsevier, New York,
1965) pp 66-76: Patty's Industrial Hygiene and Toxicology
vol. 2B, C. D. Clay ton. F. E. Clayton. Eds. (Wiley-Intersci-
ence, New York. 3rd ed.. 1981) pp 3283-3291.

USE: In manuf benzoic acid, benzaldehyde, explosives,
dyes, and many other organic compds; as a solvent for
paints, lacquers, gums, resins, in the extraction of various
principles from plants; as gasoline additive. -. . .

9456. Toluene 2,4-Diisocyanate. 2.4-Diisocyanatotolu-
ene: 2.4-tolylene diisocyanate; TDI; Nacconate 100. C,Hj-
N,O,: mol wt. 174.15. C 62.07%, H 3.47%. N 16.09%, O
18.37%. Usually prcpd from toluene-2,4-diamine and phos-
gene. Review: Astle. Industrial Organic Nitrogen Compounds
(New York. 1961) pp 284-313: Faith. Keyes & dark's
Industrial Chemicals. F. A. Lowenheim, M. K. Moran, Eds.
(Wiley-lntersciencc. New York. 4th ed.. 1975) pp 831-835.

MCO

MCO

Liquid at room temperature. Sharp, pungent odor, mp
19.5-21.5*. dfliq 1.2244. bp7(lo 251*: bp,, 126*. Darkenson
exposure to sunlight. Reacts with water with evolution of
carbon dioxide. Flash pt, open cup: 132* (270*F). Misc
with alcohol (dccompn), diglycol monomethyl ether, ether,
acetone, carbon letrachloride, benzene, chlorobenzene, kero-
sene, olive oil. Coned alkaline compds such as NaOH or
lerr-amines may cause run-away polymerization.

Caution: Vapor is irritating to eyes, skin and respiratory
tract: Clinical Toxicology of Commercial Products, R. E-
Cosselin et al.. Eds. (Williams & Wilkins, Baltimore, 5th ed.,
1984) Section II, p 414. This substance may reasonably-be
anticipated to be a carcinogen: Fourth Annual Report on
Carcinogens (NTP 85-002. 1985) p 190.

USE: In Ihe manuf of polyurethane foams and other elas-
tomers.

9457. Toluene-3,4-dithiol. l,2-Dimercapto-4-methyl-
bcnzene; "dithiol". C7H,S2; mol wt 156.27. C 53.80%, H
5.167.. S 41.047.. Prepd from toluene-3,4-disulfonyl chlo-
ride with tin and hydrochloric acid: Mills. Clark, J. Chem.
Soc. 1936, 178. ' J: '

Crystals, mp 31*. bpM 185-187*. Sol in benzene, in aq
alkali hydroxide solns. '",'''

USE: For the detection of bismuth, molybdenum, rheniurn.
tin. tungsten, see Bickford el al.. J. Am. Pharm. Assoc.,^Sa.
Ed. 37, 255 (1948). rf/f;

9458. p-Toluencsulfinic Acid. C,H,O,S; mol wt.iS6.M-.
C 53.827., H 5.16%, O 20.49%. S 20.537.. CHjC,H,SO,H-
Prepd by reduction of p-loluenesulfonyl chloride with BBC
dust: Whitmore. Hamilton, Org. Syn. 2, 89 (1922). Because
the sulfinic acid is difficult to dry without partial conversion
to the sulfonic acid, the sodium salt, CH?C,H4SOjNa;.2Jj[jy'
is usually prepd. The free sulfinic acid is then obtained,**
needed by dissolving the sodium salt in cold water and'"KV
fully acidifying the solh with the exact amt of HO need.S.'

Long, rhombic plates or needles from water, mp 8',;
Freely sol in ale, ether; sparingly sol in water, hot '•̂ Jf".

9459. p-Toluenesulfonic Acid. 4-Meihylbenienesvlf""^
acid; tosic acid. C,H,OjS; mol wt 172.20. C 48.82W* *V~
4.687.. O 27.877.. S 18.627.. CH3C,H4SOjH. Prepd by s"1

fonation of toluene with 96-1007. H,SO4; when «*"ied-.Mt
at 75* the compn of Ihe reaction product is 75% P01?8"'--, j,
orthn- and 6% mcio-toluenesulfonic acid. Convenient.1'*
prepn: L. H. Fieser, Experiments in Organic Chemistry.

Consult Ihe croxx inrfci be/ore u.tinj; this section. P«g* 1501



9986 Xipamidc

H,C

Crystals from petr el her, mp 94-96'. bp, I65-I6X'. Also
reported as very viscous, pale yellow liquid: hp, I85-IR9*.
d? 1.0240. n» 1.5382 (Slarkov, Glushkova).

USE: Rubber anlioxidanl.
THERAP CAT: Antibacterial.
9986. Xipamidc. 4-(:iilHrn-S:<iulfamoyl-2'.6'-xalicylox-

ylidide; 4-chloro-2',6'-dimclhyl-5-sulfamoylsalicylanilide:
4-chloro-S-sulfamylsalicyloyl-2',6'-diinelhylanilide; Hci
1293; Aquaphor; Diurexan: Lumilens. C,,HISCIN2O4S: mol
wt 354.81. C 50.78%. H 4.26%, Cl 9.99%. N 7.89%. O
18.04%, S 9.04%. Salicylic acid derivative. I'rcpn: Nclh.
pal. Appl. 6,607,680 cor res p In Licbcnow. U.S. pal. 3,567,-
777 (1966 and 1970 lo P. Deicrsdorf). Clinical studies: O.
Hammer. U. Dembowski. Med. Klin. 64, 1862 (1969); R.
Fischer, A. Lenhanz. Med. Well 1970, 270. Review of
pharmacology and therapeutic efficacy: D. N. C. Prichard.
R. N. Brogden. Drugs 30, 313-332 (1985).

CH,

OH Cllj

Crystals from methanol-water, mp 256*.
Ttlt-KAP CAT: Diuretic. Anlihyperlcnsivc.

9987. Xylazine. \-t2.A-l>imelhylphenyl)-S.6-dihydro-
4H-l.3-lhiazin-2-atnine: S.fi-diliydr<>-2-<2.6-xylidino)-Jlt-
1,3-lhiazine; 2-(2.6-dimelhylpl ienylamino)-4/ / -5.6-di l iy-
dro-1.3- lhiazine; DAY 1470; »AY VA 1470: Wh72X6;
Rompun (also the hydrocliloride). C,,H14N,S: mol wt
220.33. C 65.42%. II "7.32":-. N I2.7T';.. S 14.55";.. I'rcpn:
llchncr cl al.. Cer. pal. 1,173.475 (19h4). C.A. 61. I332.V
(1964): eidcm. Hclfi. pal. 634,552 (l')(>4) corresp to U.S. pal.
3.235.550 (1966) (all to Bayer). Pharmacology: G. Sagner
ci al.. Deut. 'lltraeral. H'ornffi.vc/ir. 75. 565 (I96X); Krone-
berg. Schlossman, Arch. I'harmokol. Kxp. raihol. 268. 348
(1971). Metabolic studies: Dulnn et ul.. lierlin. Miinchen.
Tieraerztl. Wnehvnxchr. 82. 1O4 (1969). Veterinary clinical
studies: Clarke. Hal l . f.-l. Rec. 85, 512 (196<»; Hums.
McMullan. Vei. Med. 67, 77 (1972) .

CH,

S KKvX-^

1 '' " I
k/" c^-^

Colorl
in. nip 140-142". Also reported as nip 136-139". Soluble in
dilute acids, ben/.eiie. acetone, chloroform: sparingly sol iu
pelr clher. Practically insol in water, alkalies. I.I>W in mice
(nig/kg): 43 i .v . : 121 s.c.: 24O orally (Sagncr).

Hydrocliloridc. C,,1I,,CIN,S. crystals from elhanol •
ethyl ether, mp 236-2>r

Tltr.KAl' CAl ivni: Sedative, analgesic, muscle rclaxant.

9988. Xylcnc. nimcthvthrnirnc: xylol. C,H,,; mol wt
106.16. C 90.50%. H 9.5O%. CtH4<CH,>,. l-irsi isolated
from a crude Wood distillate: Cahours. Caiapl. Rend. 30,
319 (185O). Obtained from coal lar: Filtig. Ann. 153, 265
(1870). The xylenc of commerce is a mixture of the three
isomers o-. m- and p-xylene. the m-isomer predominating.
Manuf from pscudocumene: Scubold. U.S. pat. 2.960.545
(I960 to Union Oil): by catalytic isomcri/jilion of a hydro-
carbon fraction: Bergcr. U.S. pal. 3.078.31H (1963 lo Uni-
versal Oil Prod.). Separation of isomers by clalhralion:
Schacffcr. U.S. pal. 3.029.3OO (1962 in Union Oil). Tnxicol-

ogy: li. Browning. Toxicily and Meluhrtli\m nf ff
So'lwnls (Klsevier. New York, 1965) pp 77-X9. Use at
ing agent: K. Kubota. J. Pnlvm. Sri. S. I I 7 ' I (1967\.CI*»r3
Matthews. J. Clin. raihol. 34. 1O3 ( 1 9 X 1 ) . Review V-kj
processes: Faith. Keyes & dark's Industrial Chen '
A. Lowenhcim, M. K. Moran. F.ds. (Wiley-ln l e r , .-
New York. 4th ed.. 1975) pp 874-8X1. Tnxicity, *
Smylh el al.. Am. Ind. llyg. Asxoc. J. 23, 95 (1962).

Mobile, flammable liquid: d about 0.86; hp 137 a
Flash pt 29'. Practically insol in water. Miscible witi, .
alcohol, ether, and many other organic liquids.

m-Xylrne. colorless liquid; djs 0.8684; mp — 47 .
139.3'; n/j> 1.4973. Flash pt, closed cup: 77'F (25'Q
in water. Miscible with alcohol, ether, and many
organic solvents. LDj, orally in rats: 7.71 ml/kg (5-

o-Xvleue. colorless liquid; d? 0.8801; mp —25*; bn
nff 1.5058. Flash pi. closed cup: 63'F (I7'C).
water. Miscible with ale. clher.

p-Xvlene, colorless plates or prisms al low itmn
0.86104: mp 13-14'; hp 137-138'; fiff 1.49575: Thorne '
Ind. Eng. Chem. Anal. Ed. 17, 481 (1945). Rash pt> $ '
cup: 77'F(25'C). Insol in water. Sol in alcohol, ether
many other organic solvents.

Caution: May be narcotic in high concns. Chronic to
ly not well defined, hut is less toxic than benzene.

usti: As solvent: raw material for production of bena
acid, phlhalic anhydride, isophlhalic and lereplithalic »n,
as well as their dimethyl eslcrs used in the manufactur
polyester fibers; manuf dyes and other organics; sterilta*
calgiit: with Canada balsam as oil-immersion in
clearing agenl in microscope technique.

9989. Xylcnol . IHmethvlphetiol. C,HWQ; mo,
122.16. C 78.657-, II 8.25%. O 13.107,.. (CH,),C,H 0
Constituent of "crcsylic acid." There arc 6 isomers of li

{„
i

nol. They arc only slightly sol in water but freely
alcohol, chloroform, ether, benzene, etc.; also sol in Nab
soln. Prepn and physical properties: R. J. L. Andon «
J. Chem. Sac. I960, 5246.

2.3-Dimclhylphcnol. ric-o-x\-lenol. Needles from u,u "*
or dil ale. mp 75'. bp 218": Tliiil, Iter. 18. 2561 (1885)- a]3"
reported as mp 72.57' ±0.02'. hp,HI 2I6.X7" ±0.001''
don).

2.4-Ditnclhylphcnol, o\-rn-xvlenol. Crystals, bp... 21 ] 5%
nip 25.4-26": 'jacohsen. Her. n. 17 ( I X K 7 ) ; 18. 3463 (Igg'sv-
also reported as nip 24.54' 10.01". bp,M 210.931' ±0.00|"
(Andon). ^

2.5-Dinielhylplicnol. p-xyleiml. Crystals from alcohol i"
ether, mp 74.5'. bp,,, 211.5": Jac<ihscn. /or. cil. bp 213 y.^
Wiirt/.. Ann. 147. 372 (IX6X): also reported as mp 74 gr-
10.02". bp,M 211.132" 10.002" (Andon). ' .3

2.6-Oimelliylplienol. rie-rn~xylenol. Needles, mp 49*. i
21)3": Gallerinaiin. Ann. 357, 313 (I«>O7): also reported •
nip 45.62" JO.OT. bp,—201.030" .1 0.(X)1" (Andon).

3.4 -Diinctliylplicnol. u^-o-xvlenol. Needles from wate.
nip 62.5". b|> 225": Jacohsen.' Her. 17, 159 (1X84); also re."•
ported as mp 65.11" iO.Ol". bp,M 22h.»47' ±0.001' (An."
don).

3.5-l)imelhylphenol, \\-m-in-x\lenol. Needles from waltr.l
nip W. hp 219.5"; Thiil. Her. 18. 35«> (1XX5): also reported 1
as nip r,3.27" i O.02'. bp1u) 22l. l)(>2" J O.OO3" (Andon).

\ < l ' : I7«»r ihe prepn of coal lar <lisinfcct:nit\: manuf of arti- ;
ficial resins.

9990. Xylcnol Blue. 4,4'-tMI-2.l-Hrnzuxailiiol-3-ylU'.'l
r>ii<l/ii»/2,5-(/im<>l/i.v/|>/irfi«// S.S-dinxidr; /"-.vyleimlsulfone-?
plnlialein: 1.4-dimethyl -S-hydronyben/cnesiilfonephthalein;;
n.4.4'- irihydroxy -2.5 l2' ,5'- le iranieihyl ir ipl ie i iylnie1hane-^

jtonic acid -,-sullone. C,,H,,O,S
' 5.4O1::. () 19.49-:;.. S 7. XI";..
- acid dichloridc or o-snlfolvn/iui

J in the presence of /.inc chltirid
31 (1922).

crystals from alcohol.
^Indicator, used in O.02% soln: |

%6 blue.

ar.ar-l)imaliylhrnzi
iminodimelhylbenzene. C,H,,N

H 9.15%, N 11.56%. (Crl,),C.
neric xylidines. Prcpd by reducii,

Allchin. U.S. pal. I
1 properties of all six isomers alsi-
Cnem. S»c. 71, 1362 (1949); va

m- 79, 977 (I960): Bergmam.
919 (1961).
l o-4-xylidinc are liquids alvi

. between 2 1 3* and 226'. They
ol in alcohol and form more or K

ginineral acids.
i Chiefly in Ihc manuf of dyes.

Xylitol. *>./»-l1cntane-l,2.3.
annit; Kl in i t ; Kyl i t ; Ncwtol: 'I
ol wl 152.15. C 39.47%. H 7.'i

te in metabolism of ly-glucose I
livers. Prcpd by reduction of x<

Chim. l-rancf [3J S. 555 (IX
; Ber. 24, 538 (1891). I'rcpn of

Wolfrom, E. J. Kohn, J. Am. C
bf stable form: J. F. Carson <•

i Crystal slruclure: 11. S. Kirn.
togr. 25B. 2607 (l')69). Use in |

'f E. Grnnhcrg el al.. Int. J. Vii.
hijf A. Scheinin. K. K. Makincn. i

to Hoffmann-Ui Riwlie), C.A. H
iioxicity: S. Salminen <T at.. Tuxirt*

J983). Reviews of toxicily, melaboi
additivc: International Symnnsiii
logy and Clinical Uxex of /Vnitwrs

al.. F.ds. (Springer -Verlag. N
in Nutrition. II. I.. Sipple. K

emic Press. New York. 1974) /></v\
s, H. Amos, U'urld Rev. Nm
R. Y l i k a h r i . .-Irfv. 1-ixxl Res. 2
ylitol. ). N. Counsel, lid. (Appli.i9i pp..

CiljOH
i

neon
Horn

I
neon

»le form: orlliorhonihic needles
:thanol; nip'1.1.H4.5"; t| 1.52. Meta
nonoclituc. lath-shaped crystal

hygroscopic: mp 61-61.5". >
soln): abs melhanol 6.0: ahs

t da live sweetness equal to sucrt
|approx. 22 g/kg (Salminen).

i oral and intravenous nutrient:

Xylomctazolinc. 2-//4-(/.;-;
hylphenyljmrlhyl}-4,f-dihydro-ll
utyl-2.6-dimrthvthenivl)-l-iinidu

244.37. C 78.63%.' H 9.9O1;;..
IS. pal. 2.868.802 (1959 to Ciba

Morimoto. Tanaka. C.A. 72, 2<'

Pace 1590 Consult the rro.vv index before using this section.
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aries of contaminant plumes. The dissolved portion of certain
organic contaminant plumes can also have a density similar to
water and migrate with the ground water. Monitoring and
detection schemes for plumes of these contaminants must be
based on the calculated effects of advection, dispersion, chemi-
cal attenuation and subsurface hydrogeology.
Relatively Immiscible/Insoluble Contaminants —

In both the saturated and unsaturated zones, immiscible
compounds exist as either free liquids or as dissolved constituen ts
depending on the relative solubility of the contaminant. The
migration of dissolved constituents in the aqueous phase is
primarily governed by the processes of advection-dispersion
and biological/chemical attenuation (Sch warzenbach and Giger,
1985). The distribution of free liquids is complexly interrelated
to capillary pressure, density (gravitational forces) and viscosity
(shear forces) (Kovski, 1984; Villaume, 1985). The relative
density of thecontaminant affects the occurrence and movement
of the contaminant in the subsurface and must be considered
when locating monitoring wells and when determining the
interval(s) to be screened in the aquifer.

Figure 18 illustrates the migration of a low density, immis-
cible contaminant The contaminant moves downward through
the vadose zone and accumulates at the top of the water table
and/or within the capillary fringe. A residual amount of fluid is
retained in the vadose zone in response to surf icial and interstitial
forces (Kovski, 1984; Yaniga and Warburton, 1984). The
contaminant plume accumulates on the water table and typi-
cally elongates parallel to the direction of ground-water flow
(Gillham et al., 1983). The movement and accumulation of
immiscible hydrocarbons in the subsurface has been discussed
by BlakeandHall (1984),Kovski (1984), Yaniga and Warburton
(1984), and Hinchee and Reisinger (1985). Depending on the
physical propertiesofthecontaminant,a volatile gas phase may
accumulate in the unsaturated zone.

Monitoring wells designed to detect or assess low density
immiscible contaminants should be screened in the upper part
of the aquifer. In many instances the screen should span the
vadose zone and the upper portion of the aquifer to allow the

floating contaminant to enter the well. Many i
taminants depress the water table in the well and create
apparent free liquid thickness that is greater than the thickness.
of the floating contaminant within the aquifer. Where volatiles
accumulate in the vadose zone, an explosion hazard may exist
Various mapping and detection techniques including soil-gas
sampling and geophysical techniques can be utilized in plan-
ning the monitoring well locations to intercept the plume and
reduce the risk of an explosion (Noel et al., 1983; Andres and
Canace, 1984; Marrin and Thompson, 1984; Saunders and
Germeroth, 1985; Lithland et al., 1985).

High density immiscible fluids are called dense non-
aqueous phase liquids (DNAPLs). DNAPLs include most ha-
logenated hydrocarbons and other aliphatic compounds because
the density of most organic compounds is significantly greater
than water. A density difference of one percent or greater has
been shown to cause migration of contaminants in the subsurface
(Mackayetal., 1985).

Figure 19 illustrates the movement of DNAPLs in the
subsurface. Movement of DNAPLs in the unsaturated zone is
primarily governed by capillary forces and density (Villaume,
1985). The contaminant sinks through the aquifer and pools at
the bottom of the aquifer on top of the lower permeability
boundary (Schwille, 1981). The pool of contaminant migrates
in response to the topography of the lower permeability bound-
ary independent of regional ground-water flow. Residual ma-
terial is retained in the pore space of the unsaturated and
saturated zones. This residual typically occurs as discrete
fingers of globules. The formation and movement of the glob-
ules in the subsurface depends on the extant pore-size distribution
and capillary forces (Schwille, 1981; Villaume, 1985). As
much as five percent by volume of a compound may be retained
in the aquifer after plume migration.

Both residual contaminant and the contaminant plume may
continue to contribute dissolved constituents to the ground
water for an extended period of time. Thus, small spills of
persistent compounds have the ability to extensively con tarn i-

Low Density
Immiscible Liquid

Small Dissolved Plume

' '' 7 7——7——7——7—7—7——7——7—7~

Small Dissolved Plume

Dense, Immiscible Liquid

Figure 18. Migration of a low density, Immiscible contaminant In Figure 19. Migration of a dense, non-aqueous phase liquid
the subsurface. (DNAPL) In the subsurface.
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loble 5. Household, Family, and Group Quarters Characteristics: 1990—Con.
(for def«ilk>ns o* ttims and meowngs o* symbols, see lexi)

State
County
County Subdivision
Place

Brtvord County— Con.

June Pork COP (pi.).......... ......
MtrboufA* city (pt )

Pimbrokt Pines chy (pt.)...... ......

DMrlield Bcoch citv

Pompono Beach Highlands COP .......

Broodview-Pompono Pork CDP (pt.) ——
Browofcole CDP....- — ..— —— .

Metros* Pock CDP .................

Seo Ranch lakes village.. ...........

Hctandalt r.'ty (p1 )
Miami Gordens-Utopio-CorvB CDP [pt ) .

Hohndole city (pi 1 — .............

Broodvitw-Pompono Pa>k COP (pi 1 ....

Miami Gordens-Utopio-Corver CDP (pt.) .

BrooaVww-Pompano Pork COP (pt ) ....

Englewood CDP (pt.l .... _ ........
Grove City CDP ....... __ .......

RotondoCOP.. _ .... __ .. ......

Port Chorbite CDP .................

Persons in All house-
hcvMhotds hoWs

1 811 598
504 169

4 1

1 239 535 528 442
28 17

99 861 37 545
20 774 6 976
46 803 17 854

5 244 2 611
2 025 702

99 151 44 584
5 642 2 420
7 533 2 193

46 177 23 118
1 748 1 001

10 378 4 967
3 558 1 044

17 506 6 537
268 035 1 18 945

566 368
6 212 1 721

144 3S5 66 440
2 990 1 775

26 444 11 708
569 292

33 14
6 461 1 930
9 002 3 443

25 931 12 097
17 4

4 869 2 719
5 376 2 069

619 256
5 203 2 930
6 854 2 217

1 1 457 5 430
42 487 21 634
30 588 17 057
4 321 1 328
2 873 1 617

147 366 64 811
12 679 5 794

100 53

124 78
120 545 52 904

129 102
164 610 63 323

3 778 1 295
5 347 2 464

71 855 24 821
42 854 18 930
22 612 7 445
18 164 8 368

1 10 307 42 933

- . 3 043 958
40 663 14^95

1 808' 699
63 979 26 620

209 729 89 024
6 039 2 037

886 309

536 254
48 702 20 839

3 894 1 626
66 201 26 485
61 B93 25 612
21 179 11 608
97 961 45 626
16 496 8 691
7 322 3 091

3 815 1 717
65 048 29 438

9 998 3 793
1 876 694

497 193
5 798 2 205
2 358 916
2 324 894

108 214 48 433
22 637 10 414
4 846 2 455
2 374 1 152
1 395 752
3 576 1 676

60 570 26 456
2 921 1 549
2 392 1 013

41 355 18 182

family households

female
house-

Married- holder, no
couple husband

Total lotrdy present

538 489 27
157 137 11

1 1

335 022 263 624 52 923
4 3 1

27 896 23 053 3 557
5 835 5 045 602

12 729 10 080 1 954

1 650 1 401 201
576 503 52

27 383 22 601 3 467
1 599 1 330 189
2 001 1 886 86

12 691 10 339 1 713
600 556 31

3 118 2 740 279
975 914 44

4 558 3 304 898
65 698 46 374 14 294

169 138 24
1 460 832 508

34 127 23 794 7 515
814 697 85

7 050 5 066 1 547
129 67 43

8 6 2
1 513 1 016 386
2 396 1 838 389

6 213 4 372 1 289
3 2 -

1 535 1 395 96
1 513 1 2)1 198

194 171 15
1 431 1 143 195
1 578 7)6 734
2 790 2 038 534

1 1 614 9 083 1 864
8 462 6 802 1 230
1 020 552 388

886 767 70
39 041 29 914 6 690
3 268 2 210 799

26 23 1

25 20 4
31 969 24 819 5 246

20 19
46 045 38 158 5 760

969 725 170
1 543 1 236 227

19 133 15 706 2 589
12 585 10 607 1 396
5 774 4 466 930
6 041 5 418 448

31 223 25 31) 4 550

774 525 183
11 077 8 561 1 914

^ 443 251 162
18 702 15 762 2 282
59 473 48 460 8 413

1 534 1 086 324
226 179 24

129 46 72
13 107 9 659 2 706
1 071 846 159

16 681 15 675 2 294
17 647 14 667 2 278
6 948 6 176 554

26 645 20 467 4 327
5 444 4 909 414
1 865 1 426 291

1 036 831 134
16 911 12 434 3 274

2 784 2 148 506
516 413 78
128 93 28

1 592 1 167 353
633 376 228
676 568 75

35 325 31 392 2 914
7 796 7 128 489
1 708 1 575 105

791 705 58
479 443 27

1 267 1 183 60
19 189 16 798 1 785

860 724 90
79B 727 50

12 994 11 245 1 324

Nonfamily households

Total

60
12

193 420
13

9 649
1 141
5 125

961
126

17 201
821
192

10 427
401

1 849
69

1 979
53 247

199
261

32 313
961

4 658
163

6
417

1 047

5 884
1

1 184
556
62

1 499
639

2 640
10 020
8 595

308
731

25 770
2 526

27

53
20 935

62
17 276

326
921

5 668
6 345
1 671
2 327

11 710

164
3 318

256
7 918

29 551
503
83

125
7 732

555
7 604
7 965
4 660

18 981
3 247
1 226

681
12 527

1 009
178
65

613
283
218

13 108
2 618

747
361
273
409

7 267
689
215

5 188

Householder living alone

Total

45
8

155 961
9

7 211
889

3 685

832
73

14 192
584
121

8 812
365

1 589
53

1 533
41 709

186
206

25 369
851

3 935
126

5
307
731

4 226

934
368
50

1 263
506

2 033
8 949
7 783

249
623

21 452
1 981

22

45
17 674

82
13 444

238
636

4 348
5 327

989
1 906
9 384

135
2 544

185
6 493

23 956
358
44

106
6 308

383
6 075
6 533
4 033

15 655
2 886

966

555
10 211

920
162
60

560
270
198

11 143
2 208

679
300
225
353

6 164
599
163

4 493

65 years and over

Total Female

8 6
2 1

75 919 59 752

2 407 1 813
313 229

1 059 830

348 273
7 5

8 271 6 583
192 138
10 8

5 712 4 632
250 197
974 804

6 2
739 513

16 292 12 538
126 90
57 39

9 086 6 813
483 366

2 640 2 192
11 11
2 1

110 86
307 257

1 101 844

360 285
135 96
28 21

665 696
143 99
599 462

6 129 4 715
5 532 4 303

, J 1 > 83NV345 : 230
11 004 8 462

768 543
8 2

36 30
9 477 7 368

75 60
6 577 5 372

84 65
93 71

1 660 1 405
3 435 2 776

119 100
1 186 955
4 354 3 472

56 44
918 701

16 10
3 362 2 715

12 383 10 027
123 92

8 5

30 22
2 949 2 310

136 III
2 265 1 877
3 939 3 229
2 830 2 291
8 502 6 770
2 122 1 789

566 452

374 303
4 973 3 863

474 358
63 55
38 32

299 235
161 126
92 . 68

7 263 5 492
1 440 1 046

488 373
194 138
136 107
258 190

4 119 3 239
418 359
92 70

3 159 2 467

Persons per—

Household Family

303 3.17
2.98 304

400 4.00

2.35 2.91
165 2.75
266 3.07
298 3.27
262 306

2.01 249
2.68 314
2.22 2.80
2.33 277
3.44 3.60
2.00 262
1.75 217
2.09 2.61
3.41 3.50
268 3.13
2.25 295
1.54 208
3.61 3.9)
2.17 2.91
168 2.29
2.26 2.87
195 2.66
2.36 2.75
3.35 3.72
2.61 3.06

2.14 2.80
425 5.33
1.79 2.21
2.60 2.95
242 2.78
1.76 2.34
3.09 3.68
2.11 2.79
1.96 2.63
179 2.44
325 3.71
178 226
2.27 2.90
2.19 2.83
1.89 2.46

1.59 2.48
2.28 2.91
1 .26 2.35
2.60 3.03
2.92 331
2.17 262
2.89 3.31
2.26 2.75
3.04 3.36
2 1 7 2 5 1
2.57 3.01

318 3.47
2.82 3.20
2.59 3 17
240 287
2.36 2.86
296 3.32
2.87 3.23

2.11 295
2.34 291
239 284
2.50 2.97
2.42 2.91
1.62 2.25
2.15 2.73
1.90 234
2.37 2.97

2.22 2.73
221 2.84

2.64 3.13
270 3.20
258 323
263 315
257 320
260 303

223 2.59
2.17 247
197 2.33
2.06 2.41
1.86 2.21
2.13 2.41
2.29 2.67
189 2.42
236 261
227 2.6B

Persons in group quarters

Other pe,.
Institu- sons *

tionoliied group
Total persons quarters

9 - 9

15 953 11 419 4 534
212 - 212
565 126 439

17 - 17
314 106 208

590 513 77

146 116 30

409 395 14
6 339 4 623 1 716

45 30 15
5 022 3 661 1 361

361 ' " "361

16 13 3

395 147 248
27 27

32 - 32
76 56 20

347 328 19
536 140 396
284 140 144
8 4 - 8 4

154 - 154
1 902 1 103 799

345 252 93

1 152 803 349

305 285 20

55 35 20
131 131

119 1)9
1 442 1 276 166

98 - 98
1 344 1 276 68
1 568 1 452 116

70 6 64

437 417 20

447 447
489 457 32
125 125

2 494 1 901 593

2 494 1 901 593

1 013 1 013
13 13

1 000 1 000
46 46

2 761 7 542 219
111 110 1
100 100

723 706 17
406 395 1 1
131 131
180 IBO
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Toble 2. Age: 1990-Con.
^l [for definitions of terms and meanings of symbols, see text]
O
TO
O

State
County
Place and [In Selected

States] County
Subdivision

PUCE AND COUNTY SU8DIVISION-
Con.

Fort Pierce North CDP. St. Lucie County.....

Fort Pierce South COP, St. lucie County.....
Fort Wollon B«och city. Okotooso County ....

C-bsonio COP. Polk County...... .........

Golden Gote CDP. Collier County ..........
Golden Glades COP. Oode County .........
Golden lakes COP. Palm Beoch Counry .....

Greater Northdale COP. HIsborough County..
Greenocres City city. Polm Beoch County ....

Gull Gate Estates COP. Sorosota County ——

Hamptons at Boco Baton CDP. Polm Beach

Harbor Bluffs CDP. Pinelas County. ........
llaibour MeiCjhIl CDP. ClwrloMe County .. ...

ItaveiMlawn Palm teach County ........

AH persons

12 218
10 638

S 988
U9 377

4 976
45 206
9 284
S 460

36 830
5 833
5 320

21 471
268
843

2 808
5 904
2 754
9 808
3 840

84 770
3 164
5 168
7 706
6 278

15 637
2 282

207
480

14 823
774

14 148
25 474
3 867

12 362
5 760
6 602

234
153

7 669

7 284
2 675

536
16 318
18 683
4 497

586

950
474

1 981
2 374
2 300
5 530

II 622
11 727

690
11 683

30 996
10 897

296

II 686
2 659
2 523
1 826

i95
1 654
1 058

Under 5 years

807
604

3 833
216
363

3 103
461
408

1 441
24
48

191
372
163
880
337

283
713
505

1 738
137

6

758

2 116
107

782
353

2
5

584
241
914
212
31

1 228
1 III

337
43

104
28

213
286
402
548
27

980

1 073
947

383
88

113
315

58
118
65

16 years ond
over

9 700
8 567
5 485

124 103
3 724

34 865
8 678
4 086

28 101
4 285

4 125
16 952

186
661

2 171
4 493
2 089
7 360
2 R1 5

iO Q9^

3 064
4 134

10 460

178
337

12 860
627

10 276
19 541
3 603

9 863
A ft4?

5 021

224
135

5 675
3 398
4 649
2 023

418
II 840
15 567
3 436

435

685
369

1 257
2 146
1 66S
4 456

10 340
10 184

609
8 604

28 188
8 390

230 |

10 583 '
2 343
2 155
1 735

432
1 273

835

18 years ond
over 18 lo 20 years

9 420 352

5 427 86

3 566 232
33 683 2 047

3 929 206
27 156 1 513
4 057 280

3 962 241
16 377 911

172 7
635 42

2 093 97
4 298 208
2 005 121
7 112 303
2 718 181

68 172 12 315
3 052 39
3 Oft? 91A

9 864 722
1 784 73

175 5
322 20

18 878 984
3 582 76
9 531 617
4 712 388

221 1

5 446 318
3 251 190
4 383 336

11 260 627
15 234 579
3 296 196

357 9
1 171 127

1 599 100

10176 259
10 024 284

594 12
8 284 456

27 855 610
8 141 436

226 13

10 485 155
2 305 63
2 115 46
1 624 156

416 30
1 236 78

804 42

21 10 24 years

582
150

7 794
300

3 104
239
233

1 983
270

347
1 430

12

146
167
111
375
211

10 795

276
231
iQfl

364

At
16
26

1 263
30

959
1 473

132

1 152
flK

317

0
347
202

1 36
37

649
I OI5

44

1 23

I29
IDA

484
468

14
602

948
939

9

131
75
58

125
34

' 90
61

25 lo 44 years

3 388

1 228
51 934

1 234
13 948

9 815
1 487

1 633
6 727

66
244
709

1 987
877

25 938

1 332
1 475
2 415
1 700

675
58

132
5 775

214
5 410
8 OAI

624

4 427
2 122
2 305

22
37

2 623
1 052
1 853

678
149

6 648
5 811
1 301

149

191
138
505
433

1 552
2 737
2 971

136
3 108

5 498
5 007

76

574
523
707
151

360

Age

45 to 54 years 55 to 59 years

896 516
1 J05 500

528 353

3 804 1 718
1 017 680

556 245
3 267 1 571

616 257

560 244
2 471 1 345

nn 0

108 40
275 128
743 240
292 114
907 381
387 192

6 138 2 463

223 102
610 266
839 341
592 263

1 316 716
265 146

24 II
49 20

1 602 652
99 39

1 121 396
2 406 957

178 76

1 245 539
477 199
768 340

17 11
30 5

957 340
400 204
641 301
Vlt Ofl

62 16
1 866 443
1 598 740

405 205
70 28

82 28
55 18

159 68
216 149
227 106
814 388
991 523
885 484

933 518

2 213 1 416
QC-J OAfl

31 18

527 301
333 209
227 179
91d 9?

53 22
166 72
145 63

60 to 64 years

781

683

1 794
1 045

248
1 954

252

252
1 093

18

161
219
125
10A

200
2 544

185

343
268
661
152

18
18

723
47

1 017
184
Ct\t

186
320

20
13

323
191
267
117
31

346
1 186

238
22

26

253
III
370
726

55
IQA

2 134
226
. J3

703
216
264
86
31
82
42

65 years and
over

1 385
2 399

26 562
838

7 268
3 664

731
7 053

895
705

2 400
37

113
577
734
365

1 057
436

895
887
827
969

391
43
57

2 073
151

I non

2 312
1 045

505

143
29

538
1 012

571
542
80

681
4 285

735
82

210
100
143

300
795

4 456
4 177

256
2 071

15 036
416

6 997
835
818
224
95

302
91

75 years ond
over

1 058
668
727

12 904
381

3 666
1 273

274
2 927

328
247
708

11

438
147
447

3 412

403
316
284
502
tiO

134
15
20

826
67

328
1 417
1 131

344

175

55
8

547
207
292

192
1 314

337

45
404
127
271

2 578
2 ISO

121
850

8 979
114

17

3 053
377
328

77
43

143
34

85 years ond
over r/edion oge

168 388
234 34.5

70 608
3 351 37.3

79 33.5
1 062 32.1

50 335
589 34.4
63 33.0

43 333
141 33.3

2 29.7
7 354

37 37.5
190 372
32 34 9

131 332
17 31.2

813 26.7

72 39.6
57 380
50 31.4

ona It o

26 39.7

2 29.7
172 35.0
21 41.5
45 28.9

454 32.8
90 68.9

69 31.1
34 28.9
35 33.5

7 Aft 1

3 45.2
35 329

171 38.4
37 249
86 33.6

5 350
29 31.9

ISO 38.2

5 314

31 32.5
10 39.6
7 22.7

78 31.4
64 406

693 538
524 49.8
26 56.1

164 32.4

1 923 64.0
16 289
4 37.9

338 688
79 52.8
84 SS.O
13 22.9
14 30.9
34 35.8
13 34.7

s
O

o

c/>
Z
O
(-1

Qm



Reference 39

Office of Emergency and
_" Remedial Response
. Washington. DC 20460

EPA/540/G-91/013
September 1991

oEPA Guidance for Performing
Preliminary Assessments
UnderCERCLA



Reference 40

Friday
December 14, 1990

Part fi

Environmental
Protection Agency
40 CFR Part 300
Hazard Ranking System; Final Rule



Federal Raj-isler / Vol. 55, No. 241. / Friday. December 14, 1390 / Rules and Regulations 51573

Srt.tior. :i.3.2.J Lc- nl >4
r:n:taniir.al!\>n. Exphiins how lo
evaluate population based on
concentrations of hazardous substances
in samples. Text vvus added lo assign
Level II contamination to ony drinking
water wells where there is an observed
misuse by direct observation.

Section 3.3.2.2 Level I
concentrations. Explains how to
evaluate populations exposed to Level I
concentrations. The scoring cap was
eliminated, and the multiplier (i.e..
weigh!) is now 10.

Section 3.3.2.3 Level II
concent rot ions. Explains how to
evaluate populations exposed to Level II
concentrations. The scoring cap was
eliminated, and the multiplier (i.e..
weight) is now 1.

Section 3.3.2.4 Potential
contamination. Explains how to assign
values to populations potentially
exposed to contamination from the"site.
The formula for calculating population
values has been modified to reflect both
the revised method for evaluating karst
aquifers (see belcw) and the use of
distance-weighted population values
from Table 3-12, which has been added
to assign distance-weighted values for
populations in each distance category.
The values are determined for each
distance category and are then added
across distance categories, and the sum
is divided by 10 to derive the factor
value for potentially contaminated
population. The assigned values in
Table 3-12 were determined by
statistical simulation to yield the same
population value, on average, as the use
of the formulas in the proposed rule. The
use of range values has been adopted as
part of the simplification discussed in
section III A. The rounding nilus have
also changed. The method for evaluating
karst aquifers has been simplified and is
expiained in this section. Tab!« 3-14 in
the proposed rule, which included
dilution weighting factors for the general
case and for two special cases, has been
removed, and the iwo special karst
cases are no longer evaluated. (The
generally applicable dilution factors for
karst have not changed and are all
incorporated into the distance-weighted
population vaiues in Table 3-12.) The
scoring cap was eliminated, and the
mul t ip l ie r (i.e., weight) is row 0.1.

Section 3.3.2.5 Calculation of
population factor w.'utf. Has been
ri:visi;d to refluc! the ch<ingtts in the
evaluation of actual ly contaminated
wells. The rouniiir.g rule has also b««n
changitu. and the scoring <;,ip wus
el iminated.

Srtdiijii 3.3 if Jl>'.':i)mi:i's. !)esu'il:cs
how points ore assigned !o resource
uses nf ground water. Points may lie

assigned if there arc no drinking wMit-r
wells within the targe! distance l imi t ,
but the water is usable for drinking
water. This scoring allows for
consideration of potential future uses of
the aquifers. (See section III I of this
preamble for a discussion of the relative
weighting of these factors.)

Section 2.3.4 Wellhead protection
area. Explains hew to assign values to
this factor. The maximum value is
assigned when a source or an observed
release lies partially or fully within a
wellhead protection area applicable to
the aquifer being evaluated, and this
value has been changed from 50 to 20 to
adjust for scale changes. A new
criterion for scoring this factor has been
added. If a wellhead protection area
applicable to the aquifer being
evaluated is within the target distance
limit and neither of the other conditions
is met. a value of five is assigned. This
change allows the FfRS to place » vu'iie
on the resource.

Section 3.3.5 Calculation Dftaeyttn
factor category value, tins been revised
lo reflect changes in the factor names.
The rounding role has been changed,
isnd the scoring cap was eliminated.

Section 3.-1 Ground water migration
score for an aquifer. Text has been
revised to reflect the new divisor for
normalizing pathway scores.

Section 3.5 Calculation of ground
water migration pathway score. Text
has been simplified.

In addition to the above noted
changes, the sorptive capacity factor lias
b<ien eliminated and replaced by the
depth to aquifer factor, as-have the
tables used to assign values to this
faclor (Tables 3-8 and 3-7 in the
proposed rule). The ground water use
factors have also been eliminated as
have the tables used to assign their
values (Tables 3-15 and 3-10 in the
proposed rule). Figures 3-2, 3-3, and 3—t
and Tables 3-4, 3-8, 3-9, 3-13 of the
proposed rule have been removed .
Suction 4 Surfc.cn Water Migration
I'athway

The surface water migration-pathway
evaluates threats resulting from releases
or potential releases of hazardous
substances to surface water bodies. One
major change to this pathway is the
addition of o new component for sconng
ground water discharge to surface
water: either this component or the
overland flow/flood migration
component or both may be scored. For
C:ich component, three threats are
evaluated: drinking water threat, human
fciod chain threat, and environmental
lhre'it. Other major charges specific to
th is pathway include el iminaiion of the
rci:r?-::V'on;ii use threat; s impl i f icat ion of

overt.li'.d flow pulinilial to releast:
factors: modifications lo the human food
chain threat including addition of a food
clutin individual; modifications to the
treatment of bionccumulation potential
and addition of a similar factor,
ecosystem bioaccumulation potential, lo
the evaluation of the environmental
threat; modifications to the persistence
factor, revisions to the dilution weights:
additions of benchmarks, extension of
benchmarks lo evaluation of the nearest
intake, and addition of levels of
contamination to the human food chain
targets: modifications to criteria for
establishing actual food chain
contamination; elimination of the
surface water use factor addition of a
resources factor to the targets
evaluation in the drinking water threat;
and revisions to sensitive environments.

Section 4.0 Surface Water Migration
railway. New structure of the pathway
is explained. Descriptive text has been
removed. Figure 4-1 has been revised to
reP.ect revisions lo the factors
evaluated, and Table 4-1 has been
revised to reflect the new factor
category vaiues throughout.

Section -f.0.1 Migration components.
Explains how lo score Ihe two migration
components.

Section 4.0.2 Surface water
categories. A definition of coastal lidal
waters has been added. Some surface
water bodies that belong in this new
category were listed in other categories
in the proposed rule (e.g.. bays and
wetlands contiguous with oceans).
Isolated perennial wetlands have been
added to the definition of lakes: salt
water harbors largely protected by
seawalls have been removed from (he
definition of lakes. Ocean has been
defined more precisely as areas
seaward from the baseline of the
Territorial Sea. Contiguous bays have
been removed from, and wetlands
contiguous to Ihe Great Lakes have been
added to ocean and ocean-like bodies.
These definitional changes/
clarifications more accurately reflect the
different characteristics of the water
bodies.

Section 4.3 Overland flow/flooii
migration component. As discussed in
section III M of this preamble, the
surface water migration pathway has
been divided into two components. The
ovcrldnc! flow/flood component is
essentially Ihe surface water mijirn'.iun
pathway as proposed except t ha t the
rer.rtiatior.al si.se threat has been
cl ' t r i i i i i i te i i .

£,./.•//<•>,• J.;./ Cia:crul
r.j/?s.'V/i"v .7/;;/'.•,•. Consists of several
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Suction V. J. 7.7 Definition of the
hazardous substance migration path for
overland flow/flood mi^rc,! ion
component. Text has buen simplified.

Section 4.1.1.2 Turgnl distance limit.
Explains largnl distance l imits for sites
in general and adds an explanation of
how Jo calculate the target distance
limit for contaminated sediments with
no identified source. For these latter
sources only, when there is a clearly
defined direction of flow, the target
distance limit is measured beginning at
the observed sediment contamination
farthest upstream: when there is no
clearly defined direction of flow, the
target distance limit is measured from
the center of the area of observed
sediment contamination. Discusses the
determination of whether surface water
targets are subject to actual or potential
contamination. Also, text was added to
assign Level 11 to targets subject to
actual contamination based on direct
observation.

Section 4.1.1.3 Evaluation ufthu
overland flow/flood^migration
component. Explains that for multiple
watersheds, highest score assigned to a
watershed is used instead of summing
watershed scores as proposed.

Section 4.1.2 Drinking water threat.
Descriptive text has been removed.

Section 4.1.2.1 Drinking writer
threat—likelihood of release. Text has
been simplified to clarify when potential
to release factors need to be evaluated.

Section 4.1.2.1.1 Observed release.
Text has been revised to reflect the
changed maximum value.

Section 4.1.2.1.2 Potential t,> release.
Text has been revised to reflect the
changed maximum value and has been
simplified.

Section 4.1.2.1.2.1 Potential to
release by overland flow. Explains
•when overland flow potential to release
is not evaluated.

Section 4.1.2.1.2.1.1 Containment.
Text has been revised to reflect changes
in the numbering of the containment
table. Only sources that meet the
minimum size requirement (i.e.. that
have a source hazardous waste quant i ty
value of 0.5 or higher) are used in
assigning containment values. This
requirement has been added to ensure
thai very small, uncontained sources do
not unduly influence the score. For
example, a site might have a large, but
highly contained source and a very
small, uncontained source: without a
minimum size requirement, the potential
to release could be assigned the
maximum value based on the very small
source, which could overestimate tho
potential hazard posed by the site. If no
source meets the minimum size
requirement, the sourer wish the highest

surface water containment factor value:
is used. Descriptive text has been
removed. Table 4-2, Containment Factor
Values for Surface Water Migration
Pathway, has been simplified by
combining repetitious items and has
been moved from an attachment to tho
proposed rule into this section of the
final rule.

Section 4.1.2.1.2.1.2 Runoff. Text on
evaluating rainfall hus been simplified
by removing explanatory references.
The runoff curve number has been
simplified by substituting a soil group
designation in its place. Table 4-4
(proposed rule Table 4-2) has been
revised to list only the soil group
designations. Based on analyses of
runoff and actual drainage area sizes,
Table 4-3 [proposed rule Table 4-3) has
been revised by changing the divisions
of drainage area size. Table 4-5
(proposed rule Table 4-4) has been
revised to reflect the changes related lo
the use of soil group designations. Table
4-6 {proposed rule Table 4-5) has been
revised so that the heading in the table
reads Rainfall/Runoff Value; the values
assigned have been adjusted on the
basis of both the higher maximum value
assigned to the factor category and the
analyses described above. Explanatory
text has been removed.

Section 4.1.2.1.2.1.3 Distance lo
surface water. Values assigned lo
distance to surface water factor values
in Table 4-7 (proposed rule Table 4-6)
have been revised to adjust for the
higher maximum assigned to the factor
category.

Section 4.1.2.1.2.1.4 Calculation of
the factor value for potential to release
by overland flow. Has not been changed
except for assigned value.

Section 4.1.2.1.2.2 Potential to
release by flood. Descriptive text has
been removed.

Section 4.1.2.1.2.2.1 Containment
(flood). Text in Table 4-« (proposed rule
Table 4-7) has been revised to
incorporate new language on required
documentation on containment. The
requirement for certification by an
engineer has been dropped. The new
documentation requirements have been
added to make the rule consistent with
RCRA requirements.

Section 4.1.2.1.2.2.2 Flood frequency.
Values assigned to this factor by Table
4-9 (proposed rule Table 4-8) have been
revised to better reflect probabilities
and to adjust for the higher maximum
assigned to the factor category.
Descriptive text has been removed.

Suction 4.1.2.1.2.2.3 Calculation of
the factor value for potential to release
by flood. Has been revised to reflect a
minimum size requirement for sources.

Suction 4.1.2.1.2.3 Calculation of
potential to release factor \-altm. Text
has been simplified, and the assigned
value has been changed.

Section 4.1.2.1.3 Calculation of
drinking water threat—likelihood of
release factor category value. Text has
been simplified. The maximum value
has been changed, and the maximum for
potential to release is no longer equal lo
the maximum for observed release.

Section 4.1.2.2 Drinking water
threat—waste characteristic!;.
Descriptive text has been removed.

Section 4.1.2.2.1 Toxicity/
persistence. Editorial changes have been
mode.

Section 4.1.2.2.1.1 Toxicity.
References § 2.4.1.1.

Section 4.1.2.2.1.2 Persistence. As
discussed in section II) F of this
preamble, several changes have been
made to this factor, including the
deletion of free-radical oxidation as a
decay process and the inclusion of
consideration pf KOW to account for
sorplion to sediments. Table 4-10
[proposed rule Table 4-9) has been
revised to change the values assigned
from categorical numbers to linear
scales. The divisions among the half-
lives for rivers, oceans, coastal tidal
waters, and Great Lakes have changed
based on a study of travel time, and the
text has been modified to clarify the
procedure for determining whether to
base the persistence factor on lakes or
on rivers, oceans, coastal tidal waters,
and Great Lakes. A factor value of 0 is
no longer assigned for persistence, as
had been the case under the proposed
rule, where categorical place-holder
values were used; because persistence is
now multiplied by toxicity and
hazardous waste quantity, assigning a 0
value would result in a pathway score of
0. This result could understate the risk
posed by a site with a large volume of
highly toxic hazardous substances with
low persistence. Furthermore, given the
uncertainties about half-life estimates
and their applicability in site-specific
situations, EPA determined that a 0
value should not be assigned to the
persistence factor under any conditions.
The text has been modified to clarify
selection of an appropriate default
value. Table 4-11—Persistence Values—
Log Kow, has been added. Descriptive
text has been removed.

Section 4.1.2.2.1.3 Calculation of
toxicity/persisience factor value. Table
reference has been changed lo reflect
the change in numbering. Table 4-12
(proposed rule Table 4-10) has been
changed to reflect the multiplicative
relationship.
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St-i:!:t7:i -1.2.3 3.?.-) CV;:<.'.r<;.'.v/. of thf
j>.:;.-;.!c!;o;i factor vc.ltin. Expla ins hmv Id
r.cJnilatc tins factor valur .

Section 4.2.3.3.3 Calculation of
l::.'inc;:i food chain thraal—targets ftic.li>'
category value. Explains how to
calculate this factor category value.

Sot-lion 4.2.3.4 Calculation of human
food chain threat score for a watershed.
Explains how to calculate the score for a
watershed.

Section 4.2.4 Environmental threat.
Lists the factors evaluated.

Section 4.2.4.1 Environmental
threat—likelihood of release. Explains
how to calculate this factor category
value.

Section 4.2.4.2 Environmental
threat—waste characteristics. Explains
how to calculate this factor category
value.

Section 4.2.4.2.1 Ecosystem toxicity/
mobility/persistence/bioaccumulation.
Explains how to calculate these factor
values.

Section 4.2.4.2.1.1 Ecosystem
toxicity. Explains how to calculate this
factor value.

Section 4.2.4.2.1.2 Mobility. Explains
how to calculate this factor value.

Section 4.2.4.2.1.3 Persistence.
Explains how to calculate this factor
value.

Section 4.2.4.2.1.4 Ecosystem
bioaccumuiotion potential. Parallels the
ecosystem bioaccumulation evaluation
in the overland flow/flood component,
except expands the species considered
as discussed in section 111 J.

Section 4.2.4.2.1.5 Calculation of
ecosystem toxiciiy/mobility/
persistence/bioaccumulation factor
value. Explains how to calculate this
factor value using Tables 3-9. 4-29. and
4-30. which were added.

Section 4.2.4.2.2 Hazardous waste
quantity. Explains how to calculate this
factor value.

Section 4.2.4.2.3 Calculation of
environmental threat—waste
characteristics factor category value.
Explains how to calculate this factor
category value.

Section 4.2.4.3 Environmental
threat—targets. Explains how to
calculate this factor category value.

Section 4.2.4.3.1 Sensitive
environments. Explains how to calculate
this factor value.

Section 4.2.4.3.1.1 Level!
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.2.4.3.1.2 Level U
concentrations. Parallels factor sections
in the overland flow/flood migration
component.

Section 4.2.4.3.1.3 Potential
contamination. Parallels factor sections

in the overland flow/flood migration
component, except fur adci i ion of Ihe
di lu t ion weight ad jus tment .

Section 4.2.4.3.1.4 Calculation of
environmental threat—targets factor
category value. Explains how to
calculate the value for the factor
category.

Section 4.2.4.4 Calculation of
environmental threat score for a
watershed. Explains how to calculate
this threat score for a watershed.

Section 4.2.5 Calculation of ground
water to surface water misrotion
component score for a watershed.
Explains how to calculate a watershed
score for this component.

Section 4.2.6 Calculation of ground
water to surface water migration
component score. Explains how to
calculate this score based on the scores
for watersheds evaluated for this
component.

Sect ion 4.3 Calculation of surface
water migration pathway score.
Explains how to assign the pathway
score. _ . _ _

In addition to the above noted
changes, the recreational use threat has
been eliminated. The drinking water use
and other use factors have also been
eliminated as have the tables (4-12 and
4-13 in the proposed rule) that related to
scoring these factors. Figures 4-1. 4-2.
and 4-3 as well as Tables 4-15, and 4-17
through 4-22 from the proposed rule
have been eliminated.
Section 5 Soil Exposure Pathway

The soil exposure pathway evaluates
threats resulting from contamination of
surface material. The major changes
specific to this pathway include revision
of the name of the pathway; elimination
of children under seven as a population
that must be counted and evaluated
separately; addition of hazardous waste
quanti ty to the waste characteristics
factor category: inclusion of workers in
the evaluation of resident population
targets; weighting of resident population
based on benchmarks; inclusion of the
nearest individual factor in both the
resident and nearby targets factor
category: inclusion of a resources factor
in the resident population evaluation;
and revisions to the sensitive
environments factor.

Section 5.0 Soil Exposure Pathway.
The name of the pathway has been
changed from onsite exposure to soil
exposure. Descriptive text has been
removed. Figure 5-1 has been revised to
reflect revisions to the factors
evaluated. Table 5-1 has been revised to
reflect the new factor category values
throughout, which were made more
consistent with the other pathways.

Scctimi 5.11. J Cencrii!
considerations. Has been revised in
reflect the redefinit ion of source,
discussed in section III N of this
preamble. The methods for establishing
areas of observed contamination and for
determining the hazardous substances
associated with an area of observed
contamination have been clarified. The
instructions have been revised to make
clear that any part of a site that is.
covered by o permanent or otherwise
maintained impermeable material such
as asphalt is not considered in
evaluating the pathway.

Section 5.1 fiesiden t population
threat. Has been revised to specify
when the resident population threat
should be evaluated. The requirements
slate that this threat is scored when
there is an area of observed
contamination within the property
boundary and within 200 feel of a
residence, school, day care center, or
workplace, or within the boundaries of
terrestrial sensitive environments and
specified resources.

Section 5.1.1 Likelihood of exposure.
Text has been simplified.

Section 5.1.2 Waste characteristics.
Evaluation of waste characteristics has
been changed to include hazardous
waste quant i ty as well as toxiciiy.
Hazardous waste quanti ty was added to
the factor category in response to
comments that the pathway did not
consider the dose relationship: the
combination of hazardous waste
quant i ty and toxicity is a surrogate for
(hat relationship and makes the
pathway more consistent with the rest
of the rule. The text has been revised to
reflect the change.

Section 5.1.2.1 Toxicity. References
the section explaining how to assign
loxicity factor values.

Section 5.1.2.2 Hazardous waste
quantity. This section is new and
explains how to assign a value to this
factor. Table 5-2, Hazardous Waste
Quantity Evaluation Equations for Soil
Exposure Pathway, is a revision of
Table 2-14 from the proposed rule. This
table differs from Table 2-5 of the final
rule because generally only the top two
feet of an area of observed
contamination are considered in
evaluating the pathway. Landfills,
contaminated soils, waste piles, land
treatment areas, dry surface
impoundments, and buried/backfilled
surface impoundments, which can be
evaluated based on their volume in
Table 2-5, are evaluated for this
pathway using Ihe area measure
because the area measure now has a
iwo-foot depth built into the equation.
Surface impoundments containing
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TABLE 3-12.—D;STANCEAVEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION' FACTOR FOR GROUND WATCR
PATHWAY •

Distance category (miles)

Other Than K«r»t *:
oto v....._....................................................
Greater than % to 1 ..................................
Greater (nan 1 to 2....................................
Greater than 2 lo 3....................................

K»rst <:
o to % ...

Greater than '/i lo 1 ..................................
Greater than 1 lo 2...................................

Greater than 3 «o 4 .._....._.........................

Numi>e< ot people withm trie distance category

0

0
0
0
0
0
0

0
0
0
0
0
0

t
to
10

4
2
1

0.7
0.5
0.3

4
2
2
2
2
2

11
to
30

17
11
5
3
2
1

17
11
9
9
9
9

31
to

100

53
33
17
10
7
4

53
33
26
26
26
26

101
10

300

164
102
52
30
21
13

164
102
B2
82
B2
62

301 to
1.000

522
324
167
94
68
42

522
324
261
261
261
261

1.001
to

3.000

1.633
1.013
523
294
212
131

1.633
1.013
817
817
817
817

3.001 to
10.000

5.214
3.233
1.669
939
678
417

5.214
3.233
2.607
2,607
2.607
2.607

10.001
lo

30.000

16.325
10.122
5.224
2.939
2.122
1.306

16.325
10.122
8.163
8.163
8,163
8.163

30.001 to
100,000

52.137
32.325
16.684
9.385
6,778
4.171

52,137
32.325
26.068
26.068
26.068
26,068

100.001
10

300.000

163.246
101.213
52.239
29.384
21.222
13.060

163.246
101.213
61.623
81.623
81.623
81.623

"
300.001 to
1 .000.000

521.360
323.243
166.835
93,8*5
67.777
41.709

521.360
323.243
260.680
260.680
260.680
260.680

1. 000.00'
to

3.000.000

1.632.455
1.01 2. 122
S22.3BS
293.842
25 2.21 9
13C.596

1.032.455
1.012,122
816.227
816.227
816.227
616.227

• Round the number ot people present within a distance category to nearest integer. Do nol round the assigned distance-weighted population value to nearest
integer.

• Use lor all aquifers, except karsl aquifers underlying any portion of the sources at the site.
' Use only tor karst aquifers underlying any portion ot the sources at the site.

-Assign a distance-weighted population
value for each distance category based
on (he number of people included
within the distance category.

• Use the "Other Than Karsl" portion of
Table 3-12 for the remainder of the
population served by points of withdrawal
subject lo potential contamination.

-For this portion of the population,
determine the number of people
included within each "Other Than
Karsl" distance category in Table 3-li

-Assign a distance-weighted population
value for each distance category based
on the number of people included
within the distance category.

Calculate the value for the potential
contamination factor (PC) as follows:

rV* — ^™ —

10 i = l

(W.-fKJ

where:
W,=Distance-weighted population from

"Other Than Karst" portion of Table 3-12
for distance category i.

K, = Distance-weighted population from
"Karst" portion of Table 3-12 for
distance category i.

n=Number of distance categories.
If PC is less than 1. do not round it to the

nearest integer, if PC is 1 or more, round to
the nearest integer. Enter this value in Table
3-1.

3.3.2.5 Calculation of population factor
value. Sum the factor values for Level 1
concentrations. Level II concentrations, and
potential contamination. Do not round this
sum lo the nearest integer. Assign this sum as
the population factor value for the aquifer.
Enter this value in Table 3-1.

3.3.3 Resources. To evaluate the
resources factor, select the highest value
specified below that applies for the aquifer
being evaluated. Assign this value as the

resources factor value for the aquifer. Enlcr
this value in Table 3-1.

Assign a resources value of 5 if water
drawn from any target well for the aquifer
being evaluated or overlying aquifers (as
specified in section 3.0) is used for one or
more of the following purposes:

• Irrigation (5-acre minimum) of
commercial food crops or commercial forage
crops.

• Watering of commercial livestock.
• Ingredient in commercial food

preparation.
• Supply for commercial aquaculturc.
• Supply for a major or designated water

recreation area, excluding drinking water use.
Assign a resources value of 5 if no drinking

water wells are within the target distance
limit, but the water in the aquifer being
evaluated or any overlying aquifers (as
specified in section 3.0) is usable for drinking
water purposes.

Assign a resources value of 0 if none of the
above applies.

3.3.4 Wellhead Protection Area. Eva! ua te
the Wellhead Protection Area factor based
on Wellhead Protection Areas designated
according to section 1426 of the Safe Drinking
Water Act. as amended. Consider only those
Wellhead Protection Areas applicable lo the
aquifer being evaluated or overlying aquifers
(as specified in section 3.0). Select the highest
value below that applies. Assign it as the
value for the Wellhead Protection Area factor
for the aquifer being evaluated. Enter this
value in Table 3-1.

Assign a value of 20 if either of the
following criteria applies for the aquifer being
evaluated or overlying aquifers:

• A source with a ground water
containment factor value greater than 0 lies,
either partially or fully, within or above the
designated Wellhead Protection Area.

• Observed ground water contamination
attributable to the sources at the site lies,
either partially or fully, within the designated
Wellhead Protection Area.

If neither criterion applies, assign a value
of 5. if. within the target distance limit, there
is a designated Wellhead Protection Area
applicable lo the aquifer being evaluated or
overlying aquifers.

Assign a value of 0 if none of the above
applies.

3.3.5 Calculation of targets factor
category value. Sum the factor values fur
nearest well, population, resources, and
Wellhead Protection Area. Do nol round this
sum lo the nearest integer. Use this sum as
the targets factor category value for the
oquifer. Enter this value in Table 3-1.

3.4 Ground water migration score for an
aquifer. For the aquifer being evaluated,
multiply the factor category values for
likelihood of release, waste characteristics,
and targets, and round the product to the
nearest integer. Then divide by 82.500. Assign
the resulting value, subject lo a maximum
value of 100. as the ground water migration
pathway score for She aquifer. Enter this
score in Table 3-1.

3.5 Calculation of ground water migration
pathway score. Calculate a ground water
migration score for each aquifer underlying
the sources at the site, as appropriate. Assign
the highest ground water mignition score for
an aquifer as the ground water migration
pathway score (S,,) for the site. Enter this
score in Table 3-1.
4.0 Surface Water Migration Pathway.

4.0.1 Migration components. Evaluate the
surface water migration pathway based on
two migration components:

• Overland/flood migration to surface
water (see section 4.1).

• Ground water to surface water migration
(see section 4.2).
Evaluate each component based on the same
three threats: drinking water threat, human
food chain threat, and environmental threat.

Score one or both componenls. considering
ihcir relative importance. If only one •
component is scored, assign its score as the i
surface water migration pathway score. lr J
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both components are scored, select the higher
of the two scores and assign it as the surface
water migration pathway score.

4.0.2 Surface water categories. For MRS
purposes, classify surface water into four
categories: rivers, lakes, oceans, and coastal
tidal waters.

Rivers include:
• Perennially flowing waters from point of

origin to the ocean or to coastal tidal waters,
whichever comes first, and wetlands
contiguous to these flowing waters.

• Aboveground portions of disappearing
rivers.

• Man-made ditches only insofar as they
perennially flow into other surface water. .

• Intermittently flowing waters and
contiguous intermittently flowing ditches only
in arid or semiarid areas with less than 20
inches of mean annual precipitation.

Lakes include:
• Natural and man-made lakes (including

impoundments) that lie along rivers, but
excluding the Great Lakes.

• Isolated, but perennial, lakes, ponds, and
wetlands.

• Static water channels or oxbow lakes
contiguous to rivers.

• Small rivers, without diking, that merge
into surrounding perennially inundated
wetlands.

• Wetlands contiguous to water bodies
defined here as lakes.

Ocean and ocean-like water bodies
include:

• Ocean areas seaward from the baseline
of the Territorial Sea. (This baseline
represents the generalized coastline of the
United States. It is parallel to the seaward
limit of the Territorial Sea and other maritime
limits such as the inner boundary of Federal
fisheries jurisdiction and the limit of States
jurisdiction under the Submerged Lands Act,
as amended.)

• The Great Lakes.
• Wetlands contiguous to the Great Lakes.
Coastal tidal waters include:
• Embayments, harbors, sounds, estuaries,

back bays, lagoons, wetlands, etc. seaward
from mouths of rivers and landward from the
baseline of the Territorial Sea.

4.1 Overland/flood migration component.
Use the overland/flood migration component
to evaluate surface water threats that result
from overland migration of hazardous
substances from a source at the site to
surface water. Evaluate three types of threats
for this component: drinking water threat,
human food chain threat, and environmental
threat

4.1.1 General considerations.
4.1.1.1 Definition of hazardous substance

migration path for overland/flood migration
component. The hazardous substance
migration path includes both the overland
segment and the in-water segment that
hazardous substances would take as they
migrate away from sources at the site:

• Begin the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water.

• Begin the in-water segment at this
probable point of entry.

—For rivers, continue the in-water
segment in the direction of flow
(including any tidal flows) for the

distance established by the target
distance limit (see section 4.1.1.2).

-For lakes, oceans, coastal tidal waters,
or Great Lakes, do not consider flow
direction. Instead apply the target
distance limit as an arc.

-If the in-water segment includes both
rivers and lakes (or oceans, coastal
tidal waters, or Great Lakes), apply the
target distance limit to their combined
in-water segments.

For sites that consist of contaminated
sediments with no identified source, the
hazardous substance migration path consists
solely of the in-water segment specified in
section 4.1.1.2.

Consider a site to be in two or more
watersheds for this component if two or more
hazardous substance migration paths from
the sources at the site do not reach a common
point within the target distance limit If the
site is in more than one watershed, define a
separate hazardous substance migration path
for each watershed. Evaluate the overland/
flood migration component for each
watershed separately as specified in section
4.1.1.3.

4.1.1.2 Target distance limit The target
distance limit defines the maximum distance
over which targets are considered in
evaluating the site. Determine a separate
target distance limit for each watershed as
follows:

• If there is no observed release to surface
water in the watershed or if there is an
observed release only by direct observation
(see section 4.1.2.1.1). begin measuring the
target distance limit for the watershed at the
probable point of entry to surface water and
extend it for IS miles along the surface water
from that point.

• If there is an observed release from the
site to the surface water in the watershed
that is based on sampling, begin measuring
the target distance limit for the watershed at
the probable point of entry; extend the target
distance limit either for 15 miles along the
surface water or to the most distant sample
point that meets the criteria for an observed——
release to that watershed, whichever is
greater.

In evaluating the site, include only surface
water targets (for example, intakes, fisheries,
sensitive environments) that are within or
contiguous to the hazardous substance
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applicable
to the watershed:

• If flow within the hazardous substance
migration path is reversed by tides, evaluate
upstream targets only if there is
documentation that the tidal run could carry
substances from the site as far as those
upstream targets.

• Determine whether targets within or
contiguous to the hazardous substance
migration path are subject to actual or
potential contamination as follows:

-If a target is located, partially or wholly,
either at or between the probable point
of entry and any sampling point that
meets the criteria for an observed
release to the watershed or at a point
that meets the criteria for an observed
release by direct observation, evaluate

that target as subject to actual
contamination, except as otherwise
specified for fisheries in section 4.1.3.3
and for wetlands in section 4.1.4.3.1.1.
If the actual contamination is based on
direct observation, assign Level II to
the actual contamination. However, if
the actual contamination is based on
samples, determine whether the actual
contamination is at Level I or Level II
concentrations as specified in sections
4.1.2.3,4.1.3.3, and 4.1.4.3.1.

-If a target is located, partially or wholly,
within the target distance limit for the
watershed, but not at or between the '•
probable point of entry and any
sampling point that meets the criteria
for an observed release to the
watershed, nor at a point that meets
the criteria for an observed release by
direct observation, evaluate it as
subject to potential contamination.

For sites consisting solely of contaminated
sediments with no identified source,
determine the target distance limit as follows: ''

• If there is a clearly defined direction of - -
flow for the surface water body (or bodies)
containing the contaminated sediments, begin
measuring the target distance limit at the'
point of observed sediment contamination
that is farthest upstream (that is, at the
location of the farthest available upstream
sediment sample that meets the criteria for
an observed release); extend the target
distance limit either for IS miles along the
surface water or to the most distant
downstream sample point that meets the
criteria for an observed release to that
watershed, whichever is greater.

• If there is no clearly defined direction of
flow, begin measuring the target distance
limit at the center of the area of observed
sediment contamination. Extend the target
distance limit as an arc either for IS miles
along the surface water or to the most distant
sample point that meets the criteria for an
observed release to that watershed,
whichever is greater. Determine the area of
observed sediment contamination based on '
available samples that meet the criteria for
an observed release.
Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water segment
denned by the target distance limit; there is
no overland segment.

For these contaminated sediment sites,
include only those targets (for example,
intakes, fisheries, sensitive environments)
that are within or contiguous to the
hazardous substance migration path and
located, wholly or partially, within the target
distance limit for the site. Determine whether
these targets are subject to actual or potential
contamination as follows:

• If a target is located, partially or wholly,
within the area of observed sediment
contamination, evaluate it as subject to
actual contamination, except as otherwise
specified for fisheries in section 4.1.3.3 and
wetlands in section 4.1.4.3.1.1.

-If a drinking water target is subject to
actual contamination, evaluate it using
Level II concentrations.
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4.1.4.3.1.4 Calculation of environmental
threat-targets factor catiyory value. Sum the
values for the Level 1 concentrations. Level II
concentrations, and potential conluminnlion
factors for the watershed. Do not round this
sum to the nearest integer. Assign this sum as
the environmental threat-targets factor
category value for the watershed. Enter this
value in Table 4-1.

4.1.4.4 Calculation of en rironmcntal
threat score for a watershed. Multiply the
environmental threat factor category values
for likelihood of release, waste
characteristics, and targets for the watershed,
and round the product to the nearest integer.
Then divide by 82,500. Assign the resulting
value, subject to a maximum of 60. as the
environmental threat score for the watershed.
Enter this score in Table 4-1.

• 4.1.5 Calculation of overland/flood
migration component score fora watershed.
Sum the scores for the three threats for the
watershed (that is. drinking water, human
food chain, and environmental threats).
Assign the resulting score, subject to a
maximum value of 100. as the surface water
overland/flood migration component score
for the watershed. Enter this score in Table
4-1. - - - -

4.1.6 Calculation of overland/flood
migration component score. Select the
highest surface1 water overland/flood
migration component score from the
watersheds evaluated. Assign this score as
the surface water overland/flood migration
component score for the site, subject to a
maximum score of 100. Enter this score in
Table 4-1.

4.2 Ground water to surface water
migration component. Use the ground water
to surface water migration component to
evaluate surface-water threats that result
from migration of hazardous substances from
a source at the site to surface water via
ground water. Evaluate three types of threats
for this component: drinking water threat
human food chain threat, and environmental
threat

4.2.1 General considerations.
4.2.1.1 Eligible surface waters. Calculate

ground water to surface water migration
• component (cores only for surface water*
(see section 4.0.2) for which all the following
condition* are met . . . . .
. • A portion of the surface water is -within 1
mile of one or more sources at the site having

,a containment factor value greate- than 0 (see
section 4.2JL1.2). • -

• No aquifer discontinuity is established
between the source and the portion of the
surface water within 1 mile of the source (sec
section 3.0.1.2.2). However, if hazardous
substances have migrated across an apparent
discontinuity within this 1 mile distance, do
not consider a discontinuity present in
scoring the site.

• The top of the uppermost aquifer is ot or
above the bottom of the surface water.

Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source.

4.2.1.2 Definition of hazardous substance
migration path for ground water to surface
water migration component. The hazardous
substance migration path includes both the
ground water segment and the surface water
in-water segment that hazardous substances
would take as they migrate away from
sources at the site:

• Restrict-the ground water segment to
migration via the uppermost aquifer between
a source and the surface water.

• Begin the surface water in-water segment
at the probable point of entry from the
uppermost aquifer to the surface water.
Identifyjhe probable point of entry as that
point of the surface water that yields the
shortest straight-tine distance, within the

' aquifer boundary (see section 3.0.1.2). from
the sources at the site with a containment
factor value greater than 0 to the surface
water.

-For rivers, continue the in-water
segment in the direction of flow
(including any tidal flows) for the
distance established by the target
distance limit (see section 4.2.1.4).

-For lakes, oceans, coastal tidal waters,
or Great Lakes, do not consider flow
direction. Instead apply the target
distance limit as an arc.

-If the in-water segment includes both
rivers end lake* (or ocean*, coastal
tidal waters, or Great Lakes), apply the
target distance limit to their combined •
in-water segments. •

Consider a site to be in two or more
watersheds for this component if two or more
hazardous substance migration path* from
the sources at (he site do not reach a common
point within the target distance limit If the •
site is in more than one watershed, define a •
separate hazardous-substance migration path
for each watershed. Evaluate the ground <
water to surface water migration component

for each watershed separately ME specified in
section 4.2.1.5.

4.2.1.3 Observed release of a specific
hazardous substance to surface water in-
water segment. Section 4.2.2.1.1 specifies the
criteria for assigning values to the observed
release factor for the ground water to surface
water migration component. With regard to
an individual hazardous substance, consider
an observed release of that hazardous
substance to be established for the surface
water in-watcr segment of the ground water
to surface water migration component only
when the hazardous substance meets the
criteria both for an observed release both to
ground water (see section 4.2.2.1.1} and for an
observed release by chemical analysis to
surface water (see section 4.1.2.1.1).

If the hazardous substance meets the
section 4.1.2.1.1 criteria for an observed .
release by chemical analysis to surface water
but does not also meet the criteria for an
observed release to ground water, do not use
any samples of that hazardous substance
from the surface water in-water segment in
evaluating the factors of this component (for
example, do not use the hazardous substance
in establishing targets subject to actual
contamination or in determining the level of
actual contamination for a target).

4.2.1.4 Target distance limit. Determine
the target distance limit for each watershed
as specified in section 4.1.1.2. except do not
extend the target distance limit to a sample
location beyond 15 miles unless at least one
hazardous substance in a sample from that
location meets the criteria in section 4.2.1.3
for an observed release to the surface water
in-waler segment

Determine the targets eligible to be
evaluated for each watershed and establish
whether these targets are subject to actual or
potential contamination as specified in
section 4.1.1.2. except: do not establish actual
contamination based on a sample location
unless at least one hazardous substance in a
sample from that location meets the criteria
in section 4.2.1.3 for an observed release to
the surface water in-water segment

4.2.1.5 Evaluation of ground water to
surface water migration component Evaluate
the drinking water threat human food chain
threat and environmental threat for each
watershed for this component based on three .
factor categories: likelihood of release, waste
characteristics, and targets.- Figure 4-2
indicates the factors Included within each
factor category for each type of threat.
WLUNO COOE CSCO-60-M . ———
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for the nearest intake and population
factors, determine whether Ihe target surface
water intakes are subject to actual or
potential contamination as specified in
section 4.1.1.2. subject to the restrictions
specified in sections 4.2.1.3 and 4.2.1.4.

When the intake is subject to actual
contamination evaluate it using Level I
concentrations or Level II concentrations.
Determine which level applies for the intake
by comparing the exposure concentrations
from a sample (or comparable samples) to
health-based benchmarks as specified in
section 4.1.2.3. exreot use only those samples
from the surface water in-water segment and
only those hazardo'us substances in such
samples that meet the conditions in sections
4.2.1.3 and 4.2.1.4.

4.2.2.3.1 Nearest intake. Assign a value to
Ihe nearest intake factor as specified in
section 4.1.2.3.1 with the following
modification. For the intake being evaluated.

multiply its dilution weight from Table 4-13
(section 4.1.2.3.1) by a value selected from
Table 4-27. Use the resulting product, not Ihe
value from Table 4-13. as the dilution weight
for the intake for the ground water to surface
water component. Do not round this product
to the nearest integer.

Select the value from Table 4-27 based on
the angle Q. the angle defined by the sources
at the site and either the two points at the
intersection of the surface water body and
the 1-mile distance ring of any two other
points of the surface water body within the 1-
mile distance ring, whichever results in the
largest angle. (See Figure 4-3 for an example •
of how to determine 6.) If the surface water •
body does not extend to the 1-mile ring at one
or both ends, define 0 using the surface
water endpoint(s) within the 1-mile ring or
any two other points of the surface water
body-within the 1-mile distance ring,
which)"- T results in the largest angle.

TABLE 4-27.—QILUTION WEIGHT
ADJUSTMENTS

Angle 6 (degrees)

o • _... .„_ _„. ; _ _
Greater than 0 to 18. __ .. __ ... _ ,. ___ ...
Greater than 18 to 54....— _ . .._......_..... ..._ _
Greater than 54 to 90 __ , _______ ......
Greater than 90 to 126 ——————— ; _____
Greaw than 126 to 162 __ —— ___ .. —
Greater than 162 to 198._. —— - _ ..._
Greater than 198 to 234 __....__._:
Greater than 234 to 270 __ , ___ ___, _ ._.
Greater than 270 to 306. _ . __ .. _ ........ _ '.,
Greater than 306 to 342. __ .__.- __ _....._.
Greater than 342 to 360._.... ___ ..................

As-
signed
value*

0
0.05
0.1
0.2
0.3
0.4
0.5 :
0.8 *
0.7 ;

^0.8 t
0.9 '.
1.0 .
.

• Do not round to nearest integer.

BILLING CODE 6MO-SO-M
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Surface Water

1 Mile Ring

FIGURE 4-3
SAMPLE DETERMINATION OF GROUND WATER

TO SURFACE WATER ANGLE
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MLUMU CODE M40-M-C
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The U.S. Environmental Protection Agency (EPA) has revised the Hazard Ranking System (HRS)
in response to the Superfund Amendments and Reauthorization Act of 1986 (SARA). The HRS is the
primary mechanism for placing sites on the National Priorities List (NPL). Under the original HRS
promulgated under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), a site was scored based on conditions that existed prior to any removal actions. Under the revised
HRS, waste removals may be considered under certain circumstances. The term "waste removal", as used in
this fact sheet, refers to the physical removal from the site of hazardous substances or wastes containing
hazardous substances. The waste removal policy is designed to provide an incentive for rapid response actions
by potentially responsible parties (PRPs), reducing risks to the public and the environment and allowing for
more timely and cost-effective cleanups.

This fact sheet provides information for EPA Regional staff, States, and PRPs. It defines the concept
of "qualifying removal," explains how to score sites where qualifying removals have been conducted, and
discusses some of the management implications of the removal policy. In addition, this fact sheet provides
examples of how to score sites where removals have occurred.

WHEN TO CONSIDER A REMOVAL

In the preamble to the HRS final rule (54 FR
51567, December 14,1990), EPA established three
requirements that must be met for the results of a
removal to be considered in scoring a site for the
NPL (Figure 1). This fact sheet pertains only to
removal actions that meet all three requirements,
that is, "qualifying removals." Procedures for
evaluating sites where other types of response
actions have occurred are being developed.

Removal of Waste

The first requirement is that all waste subject to
the removal must be physically removed from the
site. This requirement ensures that removals do
not simply move the waste and its associated risks
to another portion of the same site. A removal
action (or removal) conducted by Superfund's
emergency response program does not necessarily
involve physical removal of wastes from the site.

FIGURE 1
Requirements for Considering

Removal Actions

The removal action must physically remove
waste from the sice.

"The removal action must have occurred prior
to the cutoff date applicable to tbe site (see
Figure 2).

The removed waste must be disposed or
destroyed at • a facility permitted under
RCRA or TSCA or by the NRC.

For example, Superfund removal actions, as
defined in CERCLA section 101(23), may include
stabilizing or containing waste on-site through
engineering controls or limiting exposure potential



FIGURE 3
Determining Minimum Factor Values (MFV) for Hazardous Waste Quantity (HWQ)

at Sites with Removals (Migration Pathways Only)

Were wastes removed before
cutoff dale and disposed or

destroyed in a facility permitted
under RCRA (or TSCA or other

applicable Federal law)?

Do not consider removal
in scoring HWQ.

Can hazardous constituent quantity
(Tier A) be adequately determined

for all sources (including the
quantities already released)?

Do consider removal in
scoring HWQ. Minimum
factor values do not apply

Do consider removal in scoring HWQ
Minimum factor values apply.

Is HWQ factor, without
consideration of the removal,
greater than or equal to 100?

Is HWQ factor
with

consideration of
removal greater

than 100?

Are there any
Level lorll

targets?

Assign HWQ =10
(MFV = 10)

Assign HWQ =100
(MFV = 100)

Assign HWQ = 100
(MFV= 100)

Assign HWQ =
10.000 or 1.000.000

(MFV =100)

Note: Minimum HWQ factor values are pathway-specific



If the HWQ factor value would be less than
100 without considering the removal, then
the minimum HWQ factor value for that
pathway is 10.

The minimum HWQ factor value of 10 (i.e., final
bullet above) ensures that a site will not receive a
higher score simply because a removal has been
conducted. Under no circumstances will a panv be
penalized for conducting a qualifying removal.

HWQ for Soli Exposure Pathway

HWQ is evaluated differently for the soil
exposure pathway than for the migration pathways.
In the soil exposure pathway, HWQ is always
based on conditions at the time of the SI. Only
the first 2 feet of areas of observed contamination
plus tanks, drums, and other container sources are

- included in evaluating HWQ. The HWQ factor is
subject to a minimum value of 10 (if hazardous
constituent quantity cannot be adequately
determined), regardless of whether there has been
a qualifying removal. Section 5.1.2.2 of the HRS
rule provides further information on evaluating
HWQ for the soil exposure pathway.

DETERMINING QUANTITY OF
HAZARDOUS SUBSTANCES REMAINING

EPA's removal policy is meant to encourage the
PRP conducting the removal to determine the
quantity of CERCLA hazardous substances
remaining in sources at the site and the full extent
of the associated releases to the environment. If a
release to the enviroriment has occurred or is
suspected, the PRP must determine with
reasonable confidence the total quantity of all
CERCLA hazardous substances in releases to all
media to receive the maximum reduction in score
(i.e., to avoid use of the minimum factor value).
This requires determining HWQ for all sources
completely using Tier A (Figure 4). As discussed
previously, if the total mass of all CERCLA
hazardous substances in all sources and in releases
to the environment (or in areas of observed
contamination for the soil exposure pathway)
cannot be adequately determined for a pathway,
the HWQ factor for that pathway is subject to
minimum values.

At sites where surface soils or wastes have been
removed, Regions are encouraged to collect a
reasonable number of additional soil and/or

FIGURE 4
Adequately Determining Hazardous

Constituent Quantity

Hazardous constituent quantity can be calculated
for a source using the following equation:

HCQ - EC( x Dm x Vti- 1
• where:

HCQ = hazardous constituent quantity for
source S (mass)

Q = average concentration of constituent
i (mass/mass)

n = total number of CERCLA hazardous
substances

Da = density of source medium
(mass/volume)

V, = volume of source S (volume)

To use this equation to adequately determine
hazardous constituent quantity for a source:

• the equation must be applied to each medium;

• the volume of the source must be known with
reasonable confidence;

• representative values for the average
concentration of each hazardous substance
deposited in the source must be known; and

• there must be no release from the source.

The key to using concentration data to estimate
hazardous constituent quantity is determining a
representative value for the average concentration
of each hazardous substance in the source or
portion of the source. This can be very difficult
for sources where the distribution of hazardous
substances shows high spatial or temporal
variability. In addition, if a release from the
source has occurred, then the total mass of all
hazardous substances released to the environment
must also be adequately determined.

Hazardous constituent quantity also can be
adequately determined if complete data are
available on the quantity of hazardous substances
deposited (e.g., manifest data). The procedure
described above does not apply to RCRA wastes
or radionuclides.



subsurface samples to verify the PRP's evaluation
of hazardous constituent quantity for the
remaining waste. Sis are not intended to address
the full extent of contamination at sites; therefore,
EPA generally will rely on PRPs to quantify the
extent of releases to all media, so that they can
receive the maximum possible reduction in HWQ
factor value. If subsequent Regional sampling
reveals that HWQ is greater than that estimated by
the PRP during the removal, the HWQ factor
value is calculated based on these new data.

SCORING OTHER FACTORS

For the migration pathways, a number of factors
other than HWQ can be affected by the removal of
waste and, in some cases, are scored to reflect a
qualifying removal (Figure 5).

Likelihood of Release Factors

The results of a qualifying removal may be taken
into account in scoring several factors in the
likelihood of release factor category for the source
subject to the removal. These factors include:

• observed release (or observed contamination);
• containment; and
• source type.

An observed release to one of the migration
pathways documented before or after a qualifying
removal can be used to score likelihood of release.
That is, a qualifying removal does not negate the
fact that the source already has released to the
environment. However, areas of observed
contamination in the soil exposure pathway are
intended to reflect continuing risks at the site.
Therefore, soil exposure pathway factors should be
documented by sampling that represents conditions
at the time of the SI.

Changes in source containment should be
considered only when:

• the change results from a qualifying removal;

• no observed release of a hazardous substance
associated with that source is established for a
given pathway; and

• the containment factor value for the affected
source is equal to 0 for that pathway after the
removal.

FIGURE 5
Scoring Other Factors

Changes in factors other than HWQ should be
considered in scoring a migration pathway only if:

• The change in that factor was a direct result
of a qualifying removal;

• No observed release of a hazardous
substance associated with the source is
established for that pathway; and

• The removal completely eliminated a source
(and its associated releases) or resulted in a
containment factor value of 0 for that source
in that pathway.

If changes in containment result in a lower - but
non-zero - containment factor value, then that
source is assigned a containment factor that does
not reflect the changes that resulted from the
qualifying removal. Similarly, changes in source
type that result in a non-zero source type factor
value are not considered in scoring. Changes that
result in a source type factor value of 0 are
considered.

Substance-specific Factors

Some substance-specific HRS factors can be
affected if a qualifying removal completely
eliminates a hazardous substance from a pathway
(i.e., all sources of that hazardous substance are
completely removed or have containment factor
values of 0 and there is no observed release or
observed contamination of that substance). These
factors include:

• toxicity;
• mobility;
• persistence;
• bioaccumulation potential; and
• gas migration potential.

None of these factors can be based on a hazardous
substance that was completely eliminated from a
pathway by a qualifying removal. Such a removal
must include all sources of that hazardous
substance, and no releases of that substance to the
environment may have occurred. EPA generally



will be unable to obtain such information and will
rely on PRPs to produce these data. If a portion
of a source is eliminated in a qualifying removal,
the remaining portion of that source is assumed to
contain the same hazardous substances as the
removed portion, unless the PRP can document
otherwise (e.g., provide analytical results or
manifest data that convincingly demonstrate a
given hazardous substance is not present in the
remaining portion of the source). For the soil
exposure pathway, toxicity should be based only on
hazardous substances meeting the criteria for
observed contamination at the time of the SI.

Targets Factors

Site-specific target distance limits or distance
rings in migration pathways may change if a
qualifying removal eliminates a source or changes
a source in such a way that it is not available to a
pathway (i.e., containment factor value of 0).

For a migration pathway:

• If an observed release (or observed
contamination) is associated with a source,
include that source when measuring target
distances, regardless of whether a qualifying
removal has occurred or whether the
containment factor value is 0.

• If a source is completely eliminated or the
characteristics of the source are changed such
that the source's containment factor value for a
given pathway is 0, and no observed release of a
hazardous substance associated with that source
to that pathway has occurred, do not include
that source.in measuring target distances for that
pathway.

• If the characteristics of a source are changed, but
that source is still available to a given pathway
(i.e., non-zero containment factor value), then
include that source when measuring target
distances for that pathway.

For the soil exposure pathway:

• If all or part of an area of observed
contamination is removed, do not include the
removed area when determining the target
distance limits.

EPA generally will not be able to document the
complete removal of a source within the normal SI
field sampling. EPA will rely on PRPs to provide
the additional information that is needed to
document complete removal of a source.

MANAGEMENT IMPLICATIONS

Site managers should be aware of the changes in
site scores that may occur under the waste removal
policy and understand the need to document
releases at removal sites. In addition, EPA's
removal and site assessment programs must
coordinate at sites where the removal program is
considering taking action.

Changes in Site Scores

The waste removal policy is intended to provide
an incentive for timely and thorough removals by
potentially lowering the HRS score for sites where
a qualifying removal is conducted. This score
lowering may be major or minor, depending on the
characteristics of the site and the extent of the
removal action:

• Because the HWQ factor values are grouped in
two-order-of-magnitude ranges (100, 10,000 and
1,000,000), large changes in the HWQ factor
value may occur for two types of sites: (1) sites
where very large quantities of waste have been
removed and (2) sites where the HWQ factor
prior to removal was slightly above the lower
boundary of a HWQ range.

• Likelihood of release could be affected for
migration pathways where no observed release
has been detected and a source is completely
eliminated from a pathway by a qualifying
removal (or is changed such that the
containment factor value now equals 0).

• Large changes in target factor values could occur
if surface soil contamination is removed from
areas occupied by resident individuals or if
source elimination significantly changes the
targets evaluated.

Documenting Releases

At sites where the PRP claims to have
completely eliminated a source (including any
associated releases), the PRP must confirm this
claim through adequate sampling. A source will be



evaluated on the basis of SI sampling unless the
PRP can produce additional information that
documents complete removal. Furthermore, if
Regions believe that hazardous constituent
quantity for the remaining source and its releases
is not adequately determined, the minimum HWQ
factor values for removal sites apply. At sites
where a PRP has calculated hazardous constituent
quantity for a source, Regions are encouraged to
conduct sampling, to the extent practicable, to
verify this information.

QUESTIONS AND ANSWERS

Q. How are multiple removals at the same site
treated?

A. The number of individual removals does not
matter as long as each removal considered in
scoring is a qualifying removal. All qualifying
removals should be considered and all non-
qualifying removals should not be considered
when calculating the HRS score.

Q. Whose removals are considered?

A. The waste removal policy applies to all sites,
regardless of the identity of the party
conducting the removal. EPA, State, and PRP
removals are subject to the same requirements
under the HRS removal policy.

Q. Does the waste removal policy apply to
Federal facility sites?

A. Yes. The only difference in applying the
removal policy to Federal facilities is the
difference in determining the cutoff date.

Q. Are Sis conducted by States under cooperative
agreements considered EPA Sis for the
purposes of the HRS removal policy?

A. Yes.

Q. If a qualifying removal eliminates the only
drums in a group for which data concerning
the contents are available, how should
substance-specific factors be scored for this
source?

A. In the absence of information to the contrary,
Regions may assume that the remaining
portion of a source contains the same

hazardous substances as the removed portion.
If a PRP can produce convincing evidence that
the hazardous substances in the removed
portion of a source are not present in the
remaining portion, these substances should
not be used to score any substance-specific
factors for that source. Regions should not,
however, assume that hazardous substances
present in one source (e.g., a group of drums)
are present in a different source (e.g., a
landfill) without supporting information.

Q. Prior to the cutoff date for a site, the PRP
removed all of the waste from a pile and
transferred it to an on-site containment system
that would be assigned a containment factor
of 0 for all pathways. Should the pile still be
considered a source in scoring the site?

A. Yes. The pile should be considered when
scoring this site. This response action did not
physically remove waste from the site;
therefore, it is not a qualifying removal.

Q. A site had an SI three -years ago, but a
number of additional samples were taken
subsequently to support HRS scoring. Which
investigation should be used to assign the
cutoff date?

A. Because the overall sampling strategy is
developed in the first SI, the cutoff date is
based on the first SI.

Q. What if the cutoff date falls in the middle of
a waste removal that was conducted over an
extended period of time?

A. Those wastes that were removed prior to the
'cutoff date (in compliance with all three
requirements) are not considered in scoring
the site.

Q. Can a removal assessment conducted by the
EPA removal program be used to determine
the cutoff date?

A. No. Sis conducted under the aegis of
Superfund's site assessment program are used
to determine the cutoff date for qualifying
removals.
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Most of the acreage of this soil is in natural vegetation
or improved pasture. The natural vegetation consists of
scattered slash pine and sawpalmetto, pineland
threeawn, paspalum, bluejoint panicum, blue
maidencane, and bluestem.

This soil is poorly suited to cultivated crops or citrus.
Good pasture of improved grasses or grass and clover
can be produced under intensive management. Some
water control and fertilization with trace elements are
needed.

This soil is in capability subclass IVw.

Hb—Hallandale-Urban land complex. This complex
consists mainly of Hallandale fine sand and Urban land.
The areas of these components are so intermixed or so
small that separation at the scale of mapping is
impractical. Depth to the water table depends on the
established drainage in the area.

About 20 to 45 percent of the complex is open land,
such as lawns and vacant lots, and about 40 to 70
percent is Urban land. The rest is modified areas of
Margate, Pompano, and Basinger soils and filled ponds.

The open land consists of nearly level, poorly drained
Hallandale soil that has been modified in most places by
spreading fill material on the surface of the original soil
to an average thickness of about 12 inches. The original
soil below the fill material is Hallandale fine sand. About
80 percent of the fill material consists of a mixture of
sand, limestone, and shell fragments that range from
sand size to about 3 inches in diameter. The remaining
20 percent is sand.

The Urban land consists of areas covered by
sidewalks, streets, patios, driveways, buildings, and other
construction related to urban use.

The Margate soils have also been modified by
spreading fill material on the surface of the original soil
to an average thickness of about 12 inches, and the
Pompano and Basinger soils have been modified by
spreading fill material on the surface of the original soil.

The determined use of the soils for the foreseeable
future is urban related.

This complex is not assigned to a capability subclass.

Hm—Hallandale and Margate soils. These are nearly
level, poorly drained soils that have been modified by
grading, shaping, and covering with 8 to 20 inches of fill
material. These alterations were made to provide a base
for construction of homes, streets, and industrial
buildings. Depth to the water table in these soils is
variable and depends on the established drainage in the
area.

Hallandale soil covered by fill material makes up about
45 percent of the total acreage, and Margate soil
covered with fill makes up about 35 percent. The
remaining 20 percent is mostly filled ponds, areas of
Pompano soils, and areas of Basinger soils that have

been modified by spreading fill on the surface of the
original soil.

Included with these soils in mapping are small areas of
Urban land.

The fill material on these soils consists of sand, shell
fragments, and limestone fragments. About 80 percent of
the fill is mixed shell and limestone fragments ranging
from sand size to 3 inches in diameter. The average
thickness of the fill on these soils is about 12 inches, but
some areas that originally were the lower areas in the
landscape are covered by as much as 5 feet of fill
material.

Planned use of these soils is for urban development
only.

These soils are not assigned to a capability subclass.

Immokalee Series
The Immokalee series consists of nearly level, poorly

drained soils on broad, low ridges in the eastern part of
the survey area. These soils formed in unconsolidaled
marine sediment. Under natural conditions they have a
water table at a depth of 10 inches or less for 1 to 4
months in most years, and at a depth of 10 to 40 inches
for most of the rest of the year. In some years these
soils are covered with shallow water for a few days.

Typically, the surface layer is dark gray fine sand
about 6 inches thick. The subsurface layer is 34 inches
of fine sand. The upper 14 inches is light gray, and the
lower 20 inches is white. The subsoil extends to a depth
of 80 inches. The upper 22 inches is black fine sand that
is coated with organic matter. The next 3 inches is dark
reddish brown fine sand that has black mottles and is
coated with organic matter. The lower 15 inches is dark
brown fine sand.

Permeability is moderate to moderately rapid in the
subsoil and rapid in all other layers. Available water
capacity is medium to high in the subsoil and very low in
all other layers. Content of organic matter and natural
fertility are low.

Where adequate water control and good management
practices are in use, Immokalee soils are suited to winter
truck crops and improved pasture grasses.

Typical pedon of Immokalee fine sand, 350 feet west
of railroad and 1.25 miles south of Hillsborough
Boulevard, SE1/4NW1/4 sec. 11, T. 48 S., R. 42 E.:

A1—0 to 6 inches; dark gray (10YR 4/1), rubbed, fine
sand; light gray (10YR 7/1), unrubbed and dry, sand
grains mixed with some organic matter; single
grained; loose; common fine and medium roots;
strongly acid; clear smooth boundary.

A21—6 to 20 inches; light gray (10YR 7/1) fine sand;
single grained; loose; few fine and medium roots;
strongly acid; clear smooth boundary.

A22—20 to 40 inches; white (10YR 8/1) fine sand; few
fine distinct very dark gray (10YR 3/1) streaks along
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Figure 6.—Typical vegetation of slash pine, sawpalmetto, and native grasses in an area of immokalee fine sand.

i. —
streets commonly are excavated below the level of
original land surface and serve as drainageways. The
excavated material is spread over adjacent areas.

Included with this complex in mapping are small areas
of Basinger, Immokalee, Margate, and Pompano soils.
These soils have been altered by having had fill material
up to 20 inches thick spread over the surface of the
original soil. Also included are Arents and Udorthents.

Present land use precludes the use of this map unit
for crops, pasture, or commercial trees. Most of the
Immokalee, limestone substratum, part of this unit is
used for grasses and ornamentals. Adequate surface
drainage, proper watering, and regular applications of
fertilizer are needed for satisfactory plant growth.

This complex is not assigned to a capability subclass.

lu—Immokalee-Urban land complex. This complex
consists of Immokalee fine sand and Urban land. The
areas of these components are so intermixed or so small
that separation at the scale of mapping is impractical.
Depth to the water table depends on the established
drainage in the area.

About 20 to 45 percent of the complex is open land,
such as lawns and vacant lots; and about 40 to 70
percent is Urban land, or areas covered by sidewalks,
streets, patios, driveways, and buildings, where the
natural soil cannot be observed.
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Figure 7.—Eggplant In an area of Immokalee fine sand where water control measures and intensive management are In use.

The open land consists of nearly level, poorly drained
Immokalee soils that have been modified in most places
by spreading sandy material on the surface of the soil to
an average thickness of about 12 inches, but ranging
from about 6 to 20 inches. About 10 percent of the
Immokalee soils have not been modified. The original
soil below the fill material is Immokalee fine sand.

Included with this complex in mapping are small areas
of Basinger, Pompano, Margate, and Hallandale soils.
These soils have been modified by spreading fill material
on the surface of the original soil.

About 80 percent of the fill material on the Immokalee
soils is sand. The rest of the fill material on the
Immokalee soils and most of the fill material on the other
soils consist of a mixture of shell fragments and
limestone fragments ranging from sand size to about 3
inches in diameter.

The determined use of these soils for the foreseeable
future is urban related.

The complex is not assigned to a capability subclass.

Lauderhill Series
The Lauderhill series consists of nearly level, very

poorly drained soils in broad flats in the Everglades.
These soils formed in hydrophytic plant remains mixed
with a small amount of mineral material. Under natural
conditions these soils are covered with water most of the
year. Even where drainage has been improved, water
stands on the surface for 6 to 12 months each year.

Typically, the upper 9 inches is black sapric material,
or muck. Below this, to a depth of about 27 inches, is
dark reddish brown sapric material. Between depths of
27 and 31 inches is dark reddish brown sapric material
that is about 77 percent mineral material, of which 15
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limestone fragments and sand. Slope is commonly nearly
level to gently sloping (0 to 5 percent) but ranges to
steep (20 to 45 percent) on the short side slopes of
highway interchanges. This soil is somewhat poorly
drained to moderately well drained in most areas.

Where the mixed fill material is less than about 30
inches thick, most of the underlying natural soils can be
identified. Of these, Hallandale and Margate soils are
dominant and the others include Immokalee soils,
Basinger soils, and other poorly drained and very poorly
drained soils.

Included with Udorthents, shaped, in mapping are
small areas of Urban land and Arents. Also included are
small areas that have less than 20 inches of fill material
and areas in which the fill material rests on layers of
organic material ranging from thin to thick.

Depth to the water table depends somewhat on the
established drainage in the area, but it is generally 20 to
50 inches most of each year. Permeability is variable but
generally is rapid. The available water capacity is
commonly low. Also, natural fertility and organic matter
content are low. Under good management, which
includes proper fertilization and irrigation, grasses and
landscaping ornamentals can be grown satisfactorily.

The determined use of this soil for the foreseeable
future is for recreation (fig. 10) and other urban
purposes.

This soil is not assigned to a capability subclass.

Do—Udorthents-Urban land complex. About 50 to
70 percent of this complex consists of Udorthents, which
are in open areas; and about 30 to 50 percent consists
of Urban land, or areas covered by concrete and
buildings. The areas of these components are so
intermixed or so small that to map them separately at
the scale of mapping used is impractical.

The open areas of Udorthents are lawns, vacant lots,
parks, and playgrounds. Urban land consists cf streets,
sidewalks, parking lots, and buildings or other
construction where the soil is covered and cannot be
readily observed.

Udorthents are nearly level, somewhat poorly drained
or moderately well drained soils consisting of a mixture
of sand, rock fragments, and shell more than 20 inches

thick over natural soils. This mixed soil material has
been placed over wet, sandy soils in low areas to make
them suitable for building sites or other uses. The
underlying natural soil can generally be identified in
places where the fill material is less than about 30
inches thick.

Included with this complex in mapping are small areas
of sandier Arents soils and scattered areas of
Udorthents which are not presently being developed for
urban uses. Also included are similar soils that have less
than 20 inches of overburden material and scattered
small areas in which the overburden material rests on
organic soils.

Depth to the water table in the Udorthents depends on
the established drainage in the area, but is commonly 20
to 50 inches most of each year. Permeability is variable
but generally is rapid. The available water capacity is
generally low. Also, natural fertility and organic matter
content are low. Under good management, which
includes proper watering and fertilization, commonly
grown lawn grasses and ornamentals can be produced
satisfactorily.
- The determined use of this map unit for the

foreseeable future is urban related.
This complex is not assigned to a capability subclass.

Urban land
Ur—Urban land. This map unit consists of areas that

are more than 70 percent covered by airports, shopping
centers, parking lots, large buildings, streets and
sidewalks, and other structures, so that the natural soil is
not readily observable (fig. 11).

Unoccupied areas of this land type, mostly lawns,
parks, vacant lots, and playgrounds, consist of soils in
the Hallandale, Margate, Immokalee, and Basinger series
that have been altered by fill material spread on the
surface to an average thickness of about 12 inches.
These unoccupied areas are in tracts too small to be
mapped separately. The fill is mostly sandy material,
some of which contains limestone and shell fragments.

This map unit is not assigned to a capability subclass.
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TABLE Ik.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS—Continued

1
Map symbol and (Depth

soil name

In

Hb«:
Hallandale ———— 0-1

1-10
10-11
11-16
16

Urban land.

Hm»:
Hallandale ———— 0-1

1-10
10-11
11-16

16

Margate —————— 0-8
8 1 £

16-28
28-32

32

la ——————————— 0-6
Immokalee 6-10

10-65
65-80

5-18
18-58
58

Urban land.

6-35
35-51
51-72

Urban land.

La ——————————— 0-31
Lauderhlll 31

Ma ——————————— 0-8
Margate 8-16

16-28
28-32

32

Mu»:
Margate —————— 0-8

8-16
116-28
28-32

32

Urban land. 1
t

Ok ——————————— 1 0-10
Okeelanta (10-60

Pa ——————————— 0-26
Paola (26-83

Clay Moist
bulk

j density
Pet ( 0/cmJ
—— | ————

<3 11.35-1.15
<3 (1.50-1.60
<3 11.50-1.60
<5 (1.50-1.60
—— | ——

1

<3 (1.35-1.15
<3 1.50-1.60
<3 1.50-1.60
<5 1.50-1.60

1
1-1 (1.25-1.15
0-1 (1.55-1.65
1-1 11.55-1.65
3-10(1.55-1.65

1
1-5 (1.20-1.50
1-5 (1.15-1.70
2-7 11. 30-1. 60
1-5 (1.10-1.60

1
1-5 1.20-1.50
1-5 1.10-1.70
2-7 (1.30-1.60

1-5 1.20-1.50
1-5 1.15-1.70
2-7 1.30-1.60
1-5 1.10-1.60

—— 10.15-0.35
—— | ——

1-1 (1.25-1.15
0-1 1.55-1.65
1-1 (1.55-1.65
3-10(1.55-1.65

1-1 11.25-1.15
0-1 1.55-1.65
1-1 |l. 55-1. 65
3-101 1.55-1'.65

1

—— (0.22-0.38
1-5 ll.30-l.55
<2 l l .H5-l- .60
<3 11.15-1.60

Permea-
bility

In/hr

6.0-20
6.0-20
0.6-6.0
6.0-20

6.0-20
6.0-20
0.6-6.0
6.0-20

6.0-20
6.0-20
6.0-20
6.0-20

6.0-20
6.0-20
0.6-2.0
6.0-20

>6.0
>6.0

0.6-6.0

6.0-20
6.0-20
0.6-2.0
6.0-20

6.0-20

6.0-20
6.0-20
6.0-20
6.0-20

6.0-20
6.0-20
6.0-20
6.0-20

6.0-20
6.0-20

>20
>20

Available (Reaction
water

Icapacity
In/In p_H

0.05-0.11(5.1-6.5
0.03-0.08(6.1-6.5
0.03-0.08(5.6-8.1
0.05-0.10|6.6-8.1

0.05-0.11(5.1-6.5
0.03-0.08(6.1-6.5
0.03-0.08(5.6-8.1
0.05-0.10(6.6-8.1

0.05-0.10(1.5-6.0
0.03-0.06(5-1-6.5
0.03-0.06(6.1-7.8
0.03-0.10)7.1-8.1

0.05-0.10 3.6-6.0
0.02-0.05(3.6-6.0
0.10-0.25(3.6-6.0
0.02-0.05(3.6-6.0

0.05-0.1015-1-7.8
0.02-0.0515.1-7.8
0.10-0.25(5-1-7.8

0.05-0.10(3.6-6.0
0.02-0.05(3.6-6.0
0.10-0.2513-6-6.0
0.02-0.0513.6-6.0

0.20-0.30 5.6-7.8

0.05-0.10(1.5-6.0
0.03-0.06 5.1-6.5
0.03-0.06 6.1-7.8
0.03-0.10 7.1-8.1

0.05-0.10(1.5-6.0
0.03-0.06(5.1-6.5
0.03-0.06 6.1-7.8
0.03-0.10 7.1-8.1

0.20-0.30(1.5-6.5
0.05-0.10(5.1-7.8

0.02-0.05(1.5-7.3
0.02-0.05(1.5-7.3

Sal ini ty] Shrlnk-
swell

(potential
Mmhos/cm

<2
<2
<2
<2

<2
<2
<2
<2

<2
<2
<2
<2

——

<2
<2
<2
<2

<2
<2
<2

——

<2
<2
<2
<2

<2

<2
<2
<2
<2

<2
<2
<2
<2

<2
<2

<2
<2

Low —————
Low —————
Low —————
Low ——————
————————

Low —————

Low ——————

Low ——————
Low ——————
Low ——————
Low ——————
————————

Low ——————
Low ——————

Low ——————

Low ——————
Low —————
Low —————

Low ——————
Low ——————
Low —————

Low ——————

Low ——————

Low ——————
Low ——————

Low ——————
Low ——————

Low —————

Low ——————
Low —————

Low —————
Low —————

Erosion Wind
factors erodl-

jb l l i ty
K T sroup

0.10| 2 2
0.10|
0.10
0.10
———

0.10 2 2
0.10|
0.10|
0.10|

0.10| 3 2
0.10
0.10
0.17

0.10| 5 2
0.10|
0.151

0.10| 5 2
0.10|
0.15

0.101 5 2o . io l
0.151
0. 10 1

— — 2

0.10| 3 2
0.10|
0.101
0.171

0.10| 3 2
0.10|
0.10|
0.171

——— —— 2
0.151
0.10 5 1
0.101

Organic
matter

Pet

2-5

2-5

1-1

1-2

1-2

1-2

>55

1-1

1-1

>6o

1
•Uh»

".T I

*

-= }

f.
Il;
£

See footnote at end of table.
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TABLE 1H.—PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS—Continued

Map symbol and
soil name

Uo»:

Depth

In n

n -an
130-50

Urban land.

Ur«.
Urban land

50

Clay

Pet

1-5
1-10

Moist
bulk

.OenslSY .
G/cm3

Permea-
bility

In/hr

1
Available | Reaction
water j

capacity 1
In/in 1 pH

1.35-1.151 6.0-20 10.02-0.05
1.35-1.551 6.0-20 10.02-0.08

7.K-8.1
5.1-7.3

1

Salinity

Mmhos/ cm

<2
<2

Shrink-
swell

potential

Low —————

Erosion
factors

K

0.10
0.10

T

5

Wind
credi-
bility
group

8

Organic
matter

Pet

» See description of the map unit Tor composition and behavior characteristics of the map unit.
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TABLE 15.—SOIL AND WATER PEATURES—Continued

1
Hap symbol and iHydrologlc
soil name 1 group

1

Hm":

T i

Immokalee

Ir"«:

Urban land.

Iu««:

Urban land.

La —————————————
Lauderhlll

Ma —————————————
Margate

Mu«»:

Urban land.

Ok ————————————
Okeelanta

Pa ——————————————
Paola

Pb*»:

Urban land.
PC —— _———— _——————
Palm Beach

Pe ————————————
Pennsuco

pr __———_———————_
Pennsuco

pm — — ——— ——— ————
Plantation

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

B/D

A

A

A

D

D

B/D

Flooding 1 Hitch Mater table

Frequency

None —— —— —

None ——— ———

None —— —— —

None ——————

None ——— ——

None — —— ——

None —— -———

None — —— ——

Frequent ———

Duration

——

——

——

——

——

1
1 Months

"

Jan- Dec

1 1
Depth*! Kind 1 Months

1 1
Ft

0-1.0

+1-1.0

0-1.0

0-1.0

0-1.0

+1-1.0

+1-1.0

+1-1.0

+ 1-0

>6.0

>6.o

>6.0

0-1.0

0-1.0

+1-1.0

1

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Apparent

Jun-Nov

Jun-Nov

Jun-Nov

Jun-Nov

Jun-Feb

Jun-Feb

Jun-Feb

Jun-Jan

Jun-Nov

Jan- Dec

Jun-Nov

Bedrock
depth

Is
7-20

20-MO

>60

10-72

>60

20-40

20-10

20-110

>60

>60

>60

>60

HO-72

MO-72

20-10

Initial
subsi-
dence
In

_ _ _

——

1-8

——

——

16-20

——

——

—•-

——

1-8

Risk of corrosion
1

Uncoated IConcrete
steel 1

High —— —

High —— —

High ———

High —— —

High — ——

High — ——

High —— ~

High ———

High ———

Low —— ——

Low —————

Low ——— —

High ———

High - ———

High — ——

Low.

Moderate.

High.

Moderate.

High.

Moderate.

Moderate.

Moderate.

Moderate.

High.

High.

Low.

Low.

Low.

Moderate.

See footnotes at end of table.
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COUNTY

L E G E N D

SOILS OF THE COASTAL RIDGES

Paola-Urban land-St. Lucie association: Excessively drained, nearly level, sandy soils that are
more than 80 inches deep; large areas have been modified for urban use

Palm Beach-Urban land-Beaches association: Excessively drained, nearly level to sloping, deep,
sandy soils that have fine shell fragments throughout, and Beaches; most areas have been
modified for urban use

SOILS OF THE LOW RIDGES. KNOLLS. AND FLATWOODS

~T—I Dade-Urban land association: Well drained, nearly level, sandy soils that vary greatly in depth
I to soft limestone, generally between 20 and 40 inches; most areas have been modified for urban

use

—~T~| Duette-Urban land-Pomello association: Moderately well drained, nearly level and gently slop-
"^ " I ing, sandy soils that have a dark subsoil generally more than 50 inches deep; most areas have

been modified for urban use

! — 26*10'

IHJHMM Immokalee-Urban land-Pompano association: Poorly drained, nearly level, sandy soils that
(flfi&H are more than 80 inches deep; most have a dark, organic coated subsoil; some areas have

been modified for urban use

I _ _;i^| Immokalee-Urban land association: Poorly drained, nearly level, sandy soils that have a dark
I— "&l subsoil that is underlain by limestone at a depth of more than 40 inches; most areas have

been modified for urban use

SOILS OF THE LOW FLATWOODS. SLOUGHS. AND MARSHES

R 43 E Hallandale-Margate association: Poorly drained, nearly level, sandy soils that are less than 60
inches deep to hard limestone

i Lauderhill-Oania association: Very poorly drained, nearly level, organic soils that are less
I than 40 inches deep to hard limestone

SOILS OF THE COASTAL LOWLANDS AND TIDAL SWAMPS

Udorthents-Urban land-Pennsuco association: Soils that have been modified by spreading
mixeo limestone fragments, sand, and shell fill material over the natural surface. Urban land,
and very poorly drained, loamy soils underlain by limestone; in swamps and lowlands

Arents-Urban land association: Soils that have been modified for urban use by spreading
sandy fill material over the natural soil surface, and Urban land; in low coastal areas

Compiled 1982

- 26*00'

U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

IN COOPERATION WITH
UNIVERSITY OF FLORIDA,

INSTITUTE OF FOOD AND AGRICULTURE SCIENCES,
AGRICULTURAL EXPERIMENT STATIONS,

SOIL SCIENCE DEPARTMENT.
AND FLORIDA DEPARTMENT OF AGRICULTURE

AND CONSUMER SERVICES

GENERAL SOIL MAP
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SYMBOL
At
Ao

Bl
Be
Bi

Ci

Oi
Dd
01
Ovi

Hi
Hb
Hm

li
Ir
lu

Ll

Ml
Mu

Ok

Pi
Pb
PC
P«
PI
Pm
Po
Pp
P«
Pu
Pv

Si
Si

Tc

Ud
Urn
Un
Uo
<Jr
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SOIL LEGEND

NAME
Arenti-Urban land complex
Arams, organic tubnratum-Urban land complex

Basinger line sand
Boca fine sand
Beachei

Canaveral -Urban land complex

Oania muck
Dad fine sand
Duett e-Urban land complex
Dade-Urban land complex

Hailandalt fine sand
Heltandale-Urban land compIeK
Hallandale and Margate toils

Immokalee fine sand
Immokalee, limestone substratum-Urban land complex
Immokalee-Urban land complex

Uudemill muck

Margate fine sand
Margate-Urban land complex

Okeeianta muck

Paola fine sand
Paoli-Urban land complex
Palm Beach send
Pennsuco silly clay loam
Penniuco silty day loam, tidal
Plantation muck
Pomello fine tand
Pompano fine sand
Perrine silty day loam
Palm BaactfUrban land complex
Parrine Variant s*tt toam

Sanibal muck
St. Lucie fine sand

Terra Ceia muck, tidal

Udorthenti
Udorthents. marly lubci rat urn-Urban land complex
Udorthenn, shaped
Udonhents-Urban land complex
Urban land

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ •̂̂ a^Ba^B^B^B^BjBJB^BJBJB^B^B^B^p
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83
EVERGLADES AND SOUTHEASTERN COASTAL AREA

02285000 NORTH KEH RIVER CANAL NEAR PORT LAUDERDALE, FL ~

LOCATION.—L«t 26'05'39", long 80'13'48". in SH% SBC. 14. T.50 S., R.41 B., Broward County. Hydrologic Unit
03090202, on left bank 20 ft upstream from lock and salinity-control structure on State Highway 84. and 6 mi
southwest of Port Lauderdala.

DRAINAGE AREA.--Indeterminate.

PERIOD OF RECORD.—May to September 1913 (discharge measurements). November 1939 to current year. Records of gage
heights prior to October 1961 are available in files of the Geological Survey.

GAGE.—Hater-stage recorder and sharp crested weir. Datum of gage is National Geodetic Vertical Datum of 1929
(U.S. Army Corps of Engineers bench mark). Prior to Apr. 13, 1940, nonrecording gage at same site and datum.
Dec. 9, 1959, to Sept. 30, 1967, deflection vane recorder near left bank 20 ft upstream from lock and dam.
Auxiliary water-stage recorder at downstream end of lock chamber. Aug. 1, 1947, to July 20, 1950, auxiliary
gage at site 300 ft downstream.

REMARKS.—Estimated daily discharge Feb. 16 - Mar. 13. Records poor. Flow regulated at and above station by
control structure for irrigation, drainage, and flood and fire control. Several small diversions above station
for irrigation. Since February 1952, flow materially affected by control structure at 20-mile bend, 14 mi
upstream. Discharge computed from relations between discharge, head, and submergence.

COOPERATION.—Stoplog record provided by South Florida Hater Management District.

AVERAGE DISCHARGE.—50 years, 351 ft3/s, 254,300 acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD. —Maximum daily discharge, 3,280 ft3/s Nov. 19, 1947; maximum gage height, 10.83 ft
Oct. 17, 1947; no flow May 5, 6, 13, 15-20, 24-26, 1966; minimum gage height, 0.08 ft Aug. 13, 1978, July 19,
1982.

EXTREMES OUTSIDE OF PERIOD OF RECORD.—Flood of Oct. 15, 1929, reached a stage of 7.66 ft, present site and datum,
discharge, 5,400 ft3/s from records by Everglades Drainage District.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 140 ft3/s, June 9; maximum gage height, 5.44 ft July 22;
minimum daily discharge, 3.0 ftj/s (estimated leakage) for some days during the year; minimum gage height,
2.90 ft July 2.

DISCHARGE, CUBIC FEET PER SECOND, HATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC-FT

OCT

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

93.0
3.00
3.0
3.0
184

NOV

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

90.0
3.00
3.0
3.0
179

DEC

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

93.0
3.00
3.0
3.0
184

JAN

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

93.0
3.00
3.0
3.0
184

FEB

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0

84.0
3.00
3.0
3.0
167

MAR

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.-0
3,0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

93.0
3.00
3.0
3.0
184

APR

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

90.0
3.00
3.0
3.0
179

MAY

3.0
3.0
3.0

'.V-3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.3
4.7
3.0
3.0

93.0
3.06
4.7
3.0
188

JUN

3.1
3.0
3.0
3.0
3.0

3.0
3.0

122
140
91

27
4.2
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
14
21

6.0
3.0
3.0
3.0
3.0

491.3
16.4
140
3.0
974

JUL

3.0
3.0
3.0
4.8
11

7.7
38
48
29
3.0

9.6
14
13
40
27

14
19
24
5.4
14

49
92
119
18
7.1

52
31
18
13
9.4
3.0

742.0
23.9
119
3.0

1470

AUG

3.0
3.0
3.0
3.4
3.4

3.1
3.1
3.0
3.0
3.0

3.0
3.0
3.0
3.2
3.0

3.1
3.0
3.0
5.9
9.8

5.1
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.2
3.0
3.0

106.3
3.43
9.8
3.0
211

SEP

19
26
25
14
3.0

3.0
3.0
3.0
8.4
11

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.8
3.0
3.0
3.0
3.0

3.0
3.0
4.9
42
17

231.1
7.70
42
3.0
458

HTR YR 1990 TOTAL 2301.7 MEAN 6.31 MAX 140 MIN 3.0 AC-FT 4570
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EVERGLADES AMD SOUTHEASTER}! COASTAL AREA

022S5001 NORTH NEW RIVER CANAL BELCH CONTROL NEAR FORT LAUDERDALE. FL

LOCATION.—Lat 26*05'39". long 80*13'50", In SW% sec.U, T.SO S.. R.41 E.. Broward County. Hydrologlc Unit
03090202, on left bank downstream side of salinity-control structure on State Highway 84, and 6 mi southwest of
Fort Lauderdale.

DRAINAGE. —Indeterminate.

PERIOD OF RECORD.—October 1943 to July 1947 (fragmentary), August 1974 to current year (gage heights). Record of
gage heights prior to October 1962 are available in files of the Geological Survey.

GAGE.--Hater-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (U.S. Army Corps of
Engineers bench mark). Aug. 1, 1947 to July 20, 1950, water-stage recorder at site 300 ft downstream at same
datum.

REMARKS.—Estimated daily tidal low stage, Jan. 9-11, 20-23, Feb. 2-4, 17-20. Stage is basically tidal but is
occasionally affected by operation of salinity-control structure during high flow. The stage record published
Is the maximum and minimum tide event for each calendar day.

EXTREMES FOR PERIOD OF RECORD.—Maximum gage height, 10.56 ft Oct. 19, 1947; minimum -1.33 ft Dec. 31, 195S.

EXTREMES FOR CURRENT YEAR.—Maximum gage height, 2.53 ft Oct. 30; minimum -0.68 ft estimated Feb. 17, 19.

GAGE HEIGHT, FEET, HATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
TIDAL HIGH (DAILY) VALUES

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM

CAL YR
WTR YR

OCT

1.98
1.95
1.78
1.75
1.76

1.66
1.61
1.70
1.87
1.95

1.86
2.11
2.25
2.35
2.22

2.14
2.02
1.86
1.72
1.23

1.33
1.44
1.53
1.63
1.82

1.89
1.98
2.11
2.34
2.53
2.33

58.70
1.89
2.53
1.23

1989
1990

NOV

2.20
2.07
2.06
1.94
1.92

1.91
1.99
2.20
2.22
2.07

2.03
1.96
1.84
1.97
1.90

1.85
1.61
1.40
1.47
1.40

1.54
1.49
1.41
1.28
1.38

1.50
1.37
1.23
1.19
1.30
---

51,70
1.72
2.22
1.19

TOTAL 561.
TOTAL 580.

DEC

1.55
1.35
1.39
1.59
1.51

1.54
1.46
1.49
1.26
1.21

1.42
1.57
1.52
1.46
1.38

1.29
1.37
1.12
.99
.88

.93

.99
1.40
1.29
1.67

1.80
1.68
1.44
1.44
1.46
1.40

42.85
1.38
1.80
.88

96 MEAN
81 MEAN

JAN

1.13
1.06
1.01
1.10
.99

1.05
1.21
1.26
1.15
1.21

,. 1.20
A:1.24

1.36
1.32
1.32

1.22
1.18
1.05
.81
.88

.54

.39

.69
1.09
1.32

1.22
1.27
1.35
1.43
1.37
1.23

34.65
1.12
1.43
.39

1.54 MAX
1.59 MAX

FEB

1.16
1.09
.94
.80
.70

1.01
.97

1.17
1.25
1.35

1.36
1.31
1.23
1.08
1.08

.83

.47

.44

.45

.40

.60

.91
1.08
1.10
1.29

1.64
1.72
1.75
——
——
——

29.18
1.04
1.75
.40

2.53 MIN
2.53 MIN

MAR

1.79
1.73
1.62
1.49
1.47

1.47
1.57
1.89
1.72
1.73

1.69
1.56
1.59
1.62
1.66

1.51
1.34
1.03
1.07
1.17

1.29
1.49
1.40
1.67
1.68

1.67
1.81
1.76
1.78
1.65
1.52

48.44
1.56
1.89
1.03

.83

.39

APR

1.62
1.72
1.77
1.72
1.67

1.55
1.63
1.87
1.90
1.80

1.64
1.63
1.61
1.59
1.50

1.46
1.36
1.39
1.41
1.51

1.57
1.78
2.01
2.01
1.98

1.96
1.96
1.79
1.74
1.54
---

50.69
1.69
2.01
1.36

MAY

1.27
1.38
1.35
1.33
1.57

1.78
1.81
1.87
1.70
1.98

1.96
1.70
1.62
1.33
1.26

1.44
1.47
1.39
1.48
1.60

1.54
1.69
1.84
1.91
1.89

1.89
1.92
1.90
2.26
2.10
1.98

52.21
1.68
2.26
1.26

JUN

1.77
1.66
1.61
1.57
1.63

1.53
1.46
1.99
1.95
1.73

1.62
1.69
1.57
1.44
1.64

1.69
1.57
1.66
1.80
1.81

1.63
1.68
1.82
1.95
2.06

2.07
1.82
1.87
1.62
1.49
---

51.40
1.71
2.07
1.44

JUL

1.47
1.67
1.51
1.47
1.57

1.57
1.54
1.49
1.49
1.48

1.44
1.54
1.49
1.41
1.45

1.37
1.57
1.48
1.70
1.86

1.87
2.10
2.08
1.99
1.79

1.71
1.66
1.67
1.76
1.68
1.49

50.37
1.62
2.10
1.37

AUG

1.46
1.42
1.50
1.62
1.74

1.72
1.78
1.78
1.69
1.84

1.89
1.94
1.89
1.88
1.76

1.76
1.81
1.79
1.89
1.88

1.82
1.82
1.96
1.97
1.88

1.61
1.54
1.61
1.56
1.40
1.52

53.73
1.73
1.97
1.40

SEP

1.53
1.73
2.07
1.94
2.07

2.11
2.24
2.13
2.06
1.89

1.75
1.80
1.81
1.91
1.90

2.01
1.96
1.85
2.00
2.10

2.11
1.91
1.88
1.66
1.65

1.74
1.79
1.66
1.82
1.81
---

56.89
1.90
2.24
1.53
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